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1.0 INTRODUCTION

1.1 BACKGROUND
The Mi 11 creek Superfund Site is located in the Town of Mi 11 creek, Erie,

Pennsylvania. The site is known locally as the former Harper Street dump.
This 75-acre former landfill ceased operations in 1981 when it was closed by
the Pennsylvania Department of Environmental Resources (PADER). Subsequently,
the landfill was added to the National Priority List (NPL) under the jurisdic-
tion of the U.S. Environmental Protection Agency (EPA). In August, 1985, a
Remedial Investigation (RI) and Feasibility Study (FS) were completed at the
site by the EPA.

Based on the results of the RI, the recommendations of the FS and the
EPA's Record of Decision (ROD), the U.S. Army Corps of Engineers (COE) con-
tracted with Malcolm Pirnie, Inc. to perform a remedial cleanup treatability
study of the landfill. As part of the initial field investigation, a soil gas
survey was to be performed by Malcolm Pirnie and its subcontractor, Tracer
Research Corporation (TRC) of Tucson, Arizona, in December, 1987.

The primary objective of this soil gas survey was to qualitatively define
the horizontal extent of the volatile organic contamination of the shallow
aquifer in and around the landfill. The results of this survey were to be
used to select locations for installing new monitoring wells and collecting
subsurface soil samples during a detailed soil and ground water investigation
scheduled for Spring, 1988.

1.2 SCOPE OF WORK
A Work Plan was prepared by Malcolm Pirnie to determine the level of

effort necessary to execute the soil gas investigation. The Work Plan de-
tailed the sampling locations, method of sample collection, analytical
methods, QA/QC procedures and sampling handling procedures which would be used
for the investigation. The Work Plan was approved by the COE prior to com-
mencing the soil gas survey.

In accordance with the Work Plan, 45 locations were selected for sampling
at the site. The locations were selected such that 15 samples were to be
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collected within the limits of the suspected ground water contaminant plume
identified in the RI, while 15 were located in suspected contaminant disposal
areas on the site. The remaining 15 samples were to be collected from poten-
tially "clean" areas downgradient of the site. The final sampling locations
are shown in Figure 1.

Samples were to be collected at each location using a gas extraction
technique. A portable gas chromatograph would be available to analyze each
sample immediately after collection. This technique would provide a real-time
qualitative description of the presence of and extent of contamination of the
ground water or soil. The flexibility of this technique would also enable
Malcolm Pirnie to modify the sampling plan according to the analytical
results.

Split samples were scheduled for collection at every fifth sample
location. The split samples would be collected in stainless steel gas
cylinders and submitted to an approved offsite laboratory for quantitative
analysis. This would also provide a cross-check on the analytical results
obtained in the field.

A site-specific Health and Safety Plan (HSP) was also prepared by Malcolm
Pirnie for the soil gas investigation. The COE approved the HSP prior to
beginning the soil gas investigation. The purpose of the HSP was to ensure
that the health and welfare of the investigative personnel and nearby resi-
dents were protected during the field investigation. The HSP described the
hazards at the site, the levels of personal protection required for specific
tasks, emergency response procedures and atmospheric monitoring techniques.

In response to COE concerns regarding the validity of the data obtained
from the soil gas survey, Malcolm Pirnie resampled several locations in March,
1988. This sampling was performed to confirm and validate the previously
obtained data. All activities were to be performed in accordance with the
methods and procedures described in the Work Plan. The results of this
resampling are also presented in this report.

2.0 SAMPLING AND ANALYSIS

2.1 SITE CONDITIONS
In response to concern about the effect of high ground water levels on

the organic vapor concentrations, the site was inspected by Dr. Dharmarajan R.
ARI02U82
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lyer and Mr. Douglas J. Daley of Malcolm Pirnie on December 11, 1987 to obtain
ground water elevations in selected on-site wells. The 45 sampling locations
were also staked at this time. Ground water levels were measured with an
electronic water level indicator and organics concentrations in the well
casings were monitored using a Photovac TIP. In addition, ground conditions
in the residential areas were visually observed and property owners were
informed of the sampling program with assistance from Mr. Art Dietish,
Millcreek Town Supervisor.

The results of this initial screening are presented in Table 1. The
wellhead measurements of the total organic vapor concentration indicated the
possible presence of organic contamination of the ground water at these wells.
The water table ranged from 1.6 to 6.7 feet below the ground surface within
the wells measured.

Subsequent phone conversations with the COE and TRC were held concerning
the relatively shallow ground water table. According to TRC's experience at
other sites, representative soil gas samples could be obtained under condi-
tions where the air-filled soil porosity was as low as 5 percent. The ground
water elevations were felt to be typical of the time of year. Also, the
average monthly precipitation is uniform throughout the year, based on data in
the RI/FS report. As it was likely that the ground water levels would not
decline until late spring of 1988, it would not have been feasible to delay
the soil gas survey because of the elevated ground water conditions. A delay
in the soil gas survey would have delayed the remainder of the field investi-
gation, thereby upsetting the project schedule and the implementation of the
remedial actions. Therefore, in the interest of maintaining the project
schedule, Malcolm Pirnie decided to proceed with the soil gas sampling pro-
gram.

2.1.1 Weather
On December 14, the first day of the sampling, there was about 1 to 2

inches of wet snow cover, with a heavy cloud cover but no precipitation. In
spite of the snow cover, soil gas samples were obtained at least 2 feet below
the-ground surface, to a maximum of 6 feet.

On December 15, the weather was stormy, with light occasional rain. The
site had received heavy rainfall the previous night. Due to the rainfall and
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possible muddy conditions on the site, the sampling on this day was limited to
locations north of 12th Street where soil gas samples could be obtained at 3
to 5.5 feet below ground surface. The remaining locations were sampled at
depths of 1.5 to 4.5 feet, on December 16 on which day the area received
significant snowfall.

2.2 SAMPLING
The soil gas survey was performed by Tracer Research Corporation (TRC) of

Tucson, Arizona under the supervision of Malcolm Pirnie's Health and Safety
Officer (Mr. Mark Hanna) and Project Engineer (Dr. Dharmarajan R. lyer). The
TRC field team consisted of a field geologist (Mr. Steve Camp) and an analy-
tical chemist (Mr. Scott Cherba). The analytical chemist had been through
several TRC training sessions and had several months of on-the-job training as
an apprentice chemist prior to being assigned to the chemist position. All
analytical work was reviewed by TRC's Senior Analytical Chemist at the comple-
tion of the job. The TRC crew obtained samples and operated the analytical
equipment. All personnel had been trained in accordance with OSHA require-
ments for work on a hazardous waste site.

TRC utilized an analytical field van equipped with two gas chromatographs
(GC) and two Spectra Physics SP4270 computing integrators. Two built-in
generators provided electrical power for operating the GC equipment and field
equipment. A specialized hydraulic mechanism consisting of a set of jaws and
two hydraulic cylinders was used to drive and withdraw the sampling probes to
and from the desired depth. An electric hammer was used for pounding the
probe past cobbles and hard soil. Probes were constructed of 7-foot long 3/4"
diameter steel pipe fitted with detachable points.

The soil gas samples were collected by driving the hollow steel probe to
a depth of between 1.5 and 6 feet below grade. Only locations where the water
table was at least 1.5 feet below ground surface were sampled. The above-
ground end of the probe was fitted with a steel reducer and attached to a
vacuum pump with a polyethylene tube. Approximately 5 to 10 liters of gas was
evacuated with the pump prior to collecting the sample. The soil gas sample
was collected by using a cleaned syringe to pierce a silicone rubber segment
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of tube in the evacuation line. Ten mill i liters of gas was collected for
injection into the GC. The samples were duplicated in volumes ranging between
1 ul and 2 ml, depending on the VOC concentration.

2.3 ANALYSIS
Each sample collected was to be analyzed for the following volatile

organic compounds:

Trichloroethylene (TCE)
1,1 Dichloroethylene (1,1-DCE)
total (cis and trans) 1,2 Dichloroethylene (1,2-DCE)
1,1,1 Trichloroethane (TCA)
1,1 Dichloroethane (1,1-DCA)
1,2 Dichloroethane (1,2-DCA)
Chloroethane
Vinyl Chloride

Standards were run through the GC for the following compounds:

CH2CL2 TCA 1,1-DCA 1,2-DCA
CHC13 TCE 1,1-DCE CC14 PCE

To save analysis time, compounds which were not detected in the inves-
tigation were not quantified, therefore no detection limits were calculated.
These values were reported as Not Detected (ND). The chemist would have also
attempted to identify peaks which were detected but for which no standard had
been run.

Split samples from nine locations were scheduled for analysis at an
offsite laboratory. However, since the on-site analysis detected relatively
low concentrations of organics in samples scheduled for off-site analysis, the
COE was advised that this portion of the investigation should be cancelled.

.No peaks were observed in the retention time range for cis and trans
1,2-DCE, therefore the total concentration was not quantified. In addition,
1,1-DCE and 1,1-DCA were not detected at the site during the on-site analysis.
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The detection limit for these three compounds was approximately 0.01 ug/1.
The gas chromatograph capable of achieving the required sensitivity for

vinyl chloride and chloroethane measurements was not available for the study.
As an alternative, Malcolm Pirnie planned to collect several soil gas samples
in stainless steel gas cylinders for analysis for these compounds in TRC's
Tucson laboratory. However, this plan was aborted in the field after a review
of the real-time data and discussions with the COE. The vinyl chloride and
chloroethane results were not obtained as planned.

Throughout the investigation, only 1,2-DCA, TCA and TCE were detected.
TRC indicated that 1,2-DCA and TCA co-eluted, and that both 1,2-DCA and TCA
concentrations were calculated from one peak. The concentration reported for
each compound indicates the range of concentration for the total concentration
of both compounds. That is, the value reported for 1,2-DCA would be the upper
limit for the total combined concentration, while the value reported for TCA
would be the lower limit. The sum of each individual concentration would be
between the two reported values. This analytical limitation was considered
acceptable, given that previous analytical results indicated that 1,2-DCA was
present at the site in much greater concentration than TCA.

Seven of the nine split samples of soil gas which were originally col-
lected for off-site analysis were analyzed by TRC in their Tucson laboratory
to confirm the presence of both 1,2-DCA and TCA in the soil gas. The concen-
tration of 1,2-DCA in the split samples was as much as three orders of magni-
tude greater than the concentration of TCA. This relative difference in the
detected concentrations was reflected by the analytical results obtained in
the field. The results of the split sample analysis in Tucson are summarized
in Table 2.

3.0 SOIL GAS RESAMPLING
Following the completion of the field investigation in December, 1987,

TRC agreed with the COE and Malcolm Pirnie to perform an additional day of
sampling at selected locations at the site to determine if the results of the
investigation were reproducible. The additional sampling was undertaken to
determine if the analytical results had been influenced by:

- 6 -
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- lack of "qualified" analytical chemist,
- precipitation at the time of sampling,
- high ground water levels and saturated soil conditions, or
- lack of system blanks at the required frequency.

The locations which were resampled were SG06, SG09, SG11, SG18, SG19,
SG26, and SG35. The resampling was performed under the supervision of Malcolm
Pirnie1s Project Manager (Mr. Paul H. Werthman), Project Engineer (Dr.
Dharmarajan R. lyer) and Health and Safety Officer (Mr. Douglas J. Daley).
Two representatives from the COE, a geologist (Mr. Michael Grain) and chemist
(Ms. Connie Biderman), were present for the sampling. The sample team from
TRC consisted of an analytical chemist (Mr. Anthony Bode) and geologist (Ms.
Randi Rosenthal), each with degrees and training appropriate to their respec-
tive responsibilities. The sampling team had been approved in advance by the
COE.

The results obtained from the resampling on March 24, 1988 are shown in
Table 4. Precipitation during the week prior to sampling had been relatively
low. Occasional light rain occurred the day before and during sampling. A
total snowfall of 0.72 inches occurred between March 14 and March 21, 1988.
All snow had melted by the day of sampling however, as temperatures ranged as
high as 60 F on March 23. The sample depths are also shown in Table 4.

4.0 DISCUSSION OF ANALYTICAL RESULTS
The ground water sampling conducted during the RI indicated the presence

of a plume of volatile organic compound contamination under the eastern
portion of the site. The greatest concentrations of volatile organic com-
pounds were detected in the monitoring wells in this area, while the soils
appeared to be heavily contaminated in the central portion of the site. The
predominant contaminant of concern was 1,2-DCE.

Based on a preliminary review of the soil gas data in February 1988, it
was -initially felt that the detected contaminant concentrations were signifi-
cantly lower than expected at this site. Several factors may have acted in
support of each other to cause the relatively low organic vapor concentrations

RR\02UB1
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in the soil gas. Mechanisms which act to decrease concentrations of organic
vapors in the vadose zone include high rates of infiltration and dispersion.
It is possible that the infiltration of relatively "clean" rain through the
vadose zone and water table may cause the contaminated water to "sink" and
leave a stratified layer of "clean" water at the top of the water table,
thereby reducing the amount of volatilization which may occur from the con-
taminated ground water. As vertical mixing of the ground water may be rather
limited, the effect of infiltration of "clean" precipitation may be reflected
over time, rather than be limited to a single storm event.

Alternately, the contaminant concentrations detected in the ground water
during the 1985 RI and conditions at the site may be such that the observed
soil gas concentrations are what should be expected. Due to the low detection
limits achieved by the GC, the reproducibility of the data, and the signifi-
cantly wide range (four orders of magnitude) of concentrations measured in the
soil gas, the data provides for adequate qualitative screening of the extent
of contamination at the site and serve as the basis for the selection of soil
boring and additional monitoring well locations.

4.1 DECEMBER 14-16 SAMPLING
A total of 39 soil gas samples were collected and analyzed during the

investigation at the site. Samples could not be obtained at six locations due
to saturated conditions at a depth of less than 1.5 feet or due to the
location being inaccessible because of wet ground conditions. The results of
the analyses are summarized in Table 3. Soil gas samples collected in the
eastern portion of the site area were expected to confirm the presence of the
contaminant plume; however, no 1,2-DCE or 1,1-DCE was detected in the soil gas
samples, nor did the remainder of the detectable compounds reflect the pattern
of ground water contamination as originally anticipated. On-site analysis of
soil gas samples indicated only the presence of TCE, 1,2-DCA and TCA. TCE
concentrations in the soil gas ranged from less than 0.0001 ug/1 to 1 ug/1.
1,2-DCA concentrations ranged from 0.003 ug/1 to 4 ug/1, while TCA concentra-
tions ranged from 0.00002 ug/1 to 0.03 ug/1.

The greatest TCE concentration was detected at sampling locations SG-11
and SG-21 (1 ug/1). SG-11 is located downgradient of the testpit area, near
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the north end of the mounded fill in the central portion of the site. The
soil gas at SG-10, located approximately 150 feet north of SG-11, contained
TCE at a concentration of 0.6 ug/1. SG-21 is located near MW-11, downgradient
of the center of the contaminant plume. This sample was collected in the
vicinity of a subsurface soil sample collected by the EPA's Emergency Response
Team in November, 1982, which contained TCE at a concentration of 1,670 ppb.
A soil gas sample collected at SG-18, near the center of the plume and moni-
toring well MW-10, contained TCE at a concentration of 0.6 ug/1.

During the RI, ground water sampled from monitoring wells MW23B and MW10,
near the center of the suspected contaminant plume, contained TCE at concen-
trations of 140 and 300 ug/1, respectively. Given the historical soil and
ground water data, it is possible that the TCE detected in the soil gas at
sampling locations SG-19 and SG-21 could be a result of both soil and ground
water contamination. Additional ground water sampling should be performed on
the monitoring wells in this area (e.g. MW11, MW23, MW10), while soil boring
samples should be collected near the soil gas sample locations SG-21 and
SG-18. The elevated soil gas concentrations detected at SG-10 and SG-11 north
of the mounded fill in the central portion of the site may indicate the
presence of a source to TCE downgradient of MW20, as no TCE was detected in
the ground water at MW20 during the RI. The installation of a monitoring well
cluster downgradient of the mounded fill in the vicinity of SG10 would help
define the extent of ground water contamination and locate a contaminant
source, if present. Soil borings in this area would also assist in deter-
mining the extent of soil contaminated with TCE.

The maximum concentration of 1,2-DCA was detected off site at SG-39 (4
ug/1), northwest of the site along the eastern bank of Marshall's Run. Other
elevated 1,2-DCA concentrations ranging from 1 to 3 ug/1 were scattered across
most of the site. 1,2-DCA was also detected at SG-35 (1 ug/1) located north
of the site, however, the concentration of 1,2 DCA in nearby soil gas samples
was two orders of magnitude less.

Ground water sampled by PADER in 1982 from MW1, MW2 and MW5 contained
1,2-,DCA at concentrations of 10 ug/1, 30 ug/1 and 42 ug/1, respectively. In
1984, during the RI, ground water samples at wells MW6 and MW9 contained
1,2-DCA at 6.0 and 7.6 ug.l, respectively. All these wells are clustered
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along the eastern property line of the site, in the area of the 17th Street
extension. Soil gas samples collected in this vicinity contained 1,2-DCA in
concentrations of 0.1 ug/1 (at SG-17 and SG-07) and 0.2 ug/1 (at SG-09 and
SG-19. These concentrations are generally one to two orders of magnitude
greater than those concentration offsite. 1,2-DCA concentrations in the soil
gas at SG-12 and SG-13 were 2 and 3 ug/1, respectively. With respect to
ground water flow, these two locations are upgradient of the suspected contami-
nant plume and downgradient of the mounded fill.

Again, the presence of elevated soil gas concentrations of 1,2-DCA in the
central portion of the site indicates the possible presence of a source of
1,2-DCA near or downgradient of the mounded fill. The occurrence of 1,2-DCA
in the soil gas in the southeastern corner of the site closely parallels the
suspected waste disposal patterns and the occurrence of 1,2-DCA in the ground
water, particularly if the contaminant source is to the west of the existing
monitoring wells. Soil borings in the southeastern and central portion of the
site will determine the extent of soil contamination and possibly locate the
contaminant source, while a monitoring well cluster near SG-12 will help to
define the extent of ground water contamination between the mounded fill and
the eastern property line. The occurrence of the elevated concentrations at
the two offsite locations may indicate that the contaminant plume has migrated
offsite since the RI in 1984. Installing monitoring wells offsite near these
locations will therefore help to define the extent of movement of ground water
contamination.

The TCA concentrations in the soil gas decreased by two orders of magni-
tude progressing easterly from the test pit area through the contaminant plume
identified in the 1985 RI to the offsite sample locations. TCA concentrations
at sample locations in the western portion of the site were less than or equal
to 0.01 ug/1. SG-12 and SG-13, located in the center of the site, down-
gradient of the mounded fill and the test pit area, contained TCA at 0.02
ug/1. The maximum TCA concentration was detected at SG-39, located offsite
along the bank of Marshall's Run. SG-39, with a TCA concentration of 0.03
ug/1, does not appear to fit the general trend of TCA contamination, parti-
cularly since the other offsite sample concentrations near SG-39 were less
than 0.003 ug/1.

0285-23-1112 - 10 -
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The occurrence of TCA in the ground water was primarily limited to the
wells in the eastern portion of the property during an investigation by PADER
and during the 1985 RI (MW1, MW3, MW5, MW9 and MW10). The maximum TCA concen-
trations in these wells include: 5000 ug/1 at MW2, 47 ug/1 at MW3, 500 ug/1
at MW5, 59 ug/1 at MW9, and 300 ug/1 at MW10. It was initially anticipated
that, relative to the remainder of the soil gas sample locations, elevated
concentrations of TCA would be detected at the soil gas sample locations
within the contaminant plume. However, TCA concentrations in the soil gas at
SG-12 and SG-13 were an order of magnitude greater than at the sample loca-
tions within the plume. As TCA was not detected in existing wells MW-15A,
MW-20A and MW-20B to the west of the mounded fill, it appears that there may
be a source of TCA contamination in the vicinity of SG-12 and SG-13.

The installation of monitoring wells near SG-12 would help to define the
extent of ground water contamination in the central and eastern portion of the
site. Soil sampling should also be carried out in the test pit sample areas,
around the mounded fill and in the eastern portion of the site to determine
the extent of soil contamination and to aid in locating possible sources of
TCA contamination. Soil borings in the western portion of the site should be
used to determine if sources of soil contamination are present, as no ground
water contamination by volatile organic compounds was detected in that area
during the RI.

4.2 MARCH 24 RESAMPLING
The results from the March 24 resampling generally indicate that the

December survey was reproducible and that the quality control employed by TRC
for both sampling events was sufficient. Except for the sample at SG18, the
remainder of the samples were determined by the COE representatives to be
acceptable as they were the same order of magnitude as the results obtained in
December, 1987. The results obtained at SG18 indicate that greater concen-
tration of VOCs were detected in March than in December.

A more detailed analysis of the data, with respect to the previous RI and
the .findings of the current soil boring and ground water sampling inves-
tigation, will be presented in the final engineering report.

0285-23-1112 - 11 -
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5.0 QUALITY ASSURANCE AND QUALITY CONTROL
The quality assurance and quality control (QA/QC) procedures which were

to be followed by TRC and Malcolm Pirnie are described in the Work Plan. This
discussion will focus primarily on the corrective actions which were taken
during the course of the investigation.

The qualifications of the field investigation team from both TRC and
Malcolm Pirnie were reviewed by the COE prior to beginning the investigation.
However, one member of the TRC team was replaced due to illness. The field
operations at the site was staffed by Scott Cherba, B.S. Geological Engineer-
ing and Steve Camp, B.S. Chemical Engineering. Due to Mr. Cherba's training
by TRC as an analytical chemist, including several months as apprentice
chemist with TRC, he operated the GC and performed the analysis. All work
performed by Mr. Cherba in the field was reviewed by TRC's Senior Analytical
Chemist. Only the sampling equipment was operated by Steve Camp.

The Work Plan indicated that, to obtain representative soil gas samples,
saturated soil conditions must have been at least 1.5 feet below ground
surface at the time of sampling. However, at sampling locations SG14, SG16,
SG26, and SG29, saturated soil was encountered within 1.5 feet of the ground
surface. SG16, located on the edge of a large asphalt parking lot, could not
be sampled due to runoff from the parking lot. A sample could not be obtained
at locations SG20 and SG28 because these locations were inaccessible to the
sampling van. SG15, initially abandoned due to its inaccessible location, was
relocated to the end of Oregon Avenue at the site limits, where it was suc-
cessfully sampled. All sampling points which were relocated were surveyed
into the site coordinate system; the final sampling locations are shown on
Figure 1.

System blanks were to be collected at the beginning of each day and after
every ten samples had been collected. However, a conflict in the TRC Field
Operations Manual issued to the field crew omitted this requirement and, thus,
resulted in system blanks not being taken at the required frequency. System
blanks were, however, run at the start of each day. This resulted in omitting
one system blank on December 14 and 16 (11 and 9 samples collected, respec-
tively) and two system blanks on December 15, 1987 (19 samples collected).

0285-23-1112 - 12 -
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The results of the analysis of the blanks and ambient air samples are sum-
marized in Table 5.

In response to concern regarding the effect of high ground water eleva-
tions on the soil gas concentrations, TRC provided results from previous
investigations which indicated that the analytical results of a soil gas
survey san be reproducible under a variety of geologic and hydrologic condi-
tions. Results from sites in Denver, CO, northern California and Virginia
indicated that results obtained during winter conditions were reproducible
during the following spring. To determine if the soil gas survey results
obtained at the Millcreek site were reproducible, Malcolm Pirnie and TRC
returned to the site in March 1988 to resample several locations.

6.0 HEALTH AND SAFETY
This soil gas survey was implemented in accordance with the approved

Health and Safety Plan (HSP) submitted to the COE with the Soil Gas Survey
Work Plan. Mr. Mark Hanna provided health and safety surveillance for the
initial soil gas survey. Mr. Douglas Daley provided surveillance for the
followup sampling.

6.1 INSTRUMENTATION
Air monitoring was performed on a routine basis using a Photovac TIP.

The instrument did not detect any sustained organic vapor concentrations in
the breathing zone which exceeded background. An HNu PI-101 was utilized
during the resampling for air monitoring. Again, no elevated concentrations
of volatiles were detected in the breathing zone.

6.2 PROTECTIVE EQUIPMENT
The work on the site was begun at a Level C protection. This ensemble

consisted of:

- full face piece air purifying respirator
• - organic vapor cartridges
- Tyvek coveralls
- latex gloves
- rubber boots

ARI021493
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In addition, TRC personnel routinely wore hearing protection when oper-
ating the hydraulic hammer.

Based upon the air monitoring data from the Remedial Investigation and
upon the soil gas survey data and air monitoring, the level of respiratory
protection was downgraded to a Level D (no respirator). Monitoring of the
breathing zone continued using the Photovac TIP, while the respirators were
kept available in the event they were required. In addition, the use of Tyvek
was discontinued, as there would be no contact with contaminated soil other
than at the sole of the work shoes or by handling the probes. The use of
latex gloves was continued to prevent hand contact.

6.3 DECONTAMINATION
Personnel exposure to contaminated materials during the soil gas survey

was relatively minimal. The sole of the- boots and, in the case of the
geologist handling the used probes, the gloves were most commonly in contact
with potentially contaminated soils. Wash basins were used to scrub boots and
gloves prior to leaving the site. The van tires were also scrubbed and rinsed
with a spray nozzle before leaving the site.

0285-23-1112 - 14 -
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SILLCBEEI HILLGH.H!!

TABLE 1
GROUND HATEB LEVEL HEASUBEHENTS

DECEMBER 11, 198?

GBOONDHATEB DEPTH GROUND HATER PHOTOVAC
FROH TOP OF CASING TOP OF CASING GROUND GROONDHATER DEPTH (FT) TIP BEADING

HELL I (FT) ELEVATION (FT) ELEVATION (FT) ELEVATION (FT) BELOH SBOOND (PFH) **

5 6.3 718.41 716.32 712.11 4.21 18.5

10 5.65 714.75 713.45' 709.10 4.35 2.5

11 8.1 714.79 713.42 706.69 6.73 2.8 '

14 3.2 717.53 715.96 714.33 1.63 9.0

20A 7.5 720.86 719.13 713.36 5.77 3.5

20B 6.25 720.86 718.99 713.93 5.06 7.0

1 *

2 *

NOTES: * - Nell cap could not be opened because of rust.
** - Beading taken inside of Bell head.



V

MILLCREEK TABLE 2: SGSPLIT.WK1

SAMPLE SPLIT RESULTS (ug/1)

| SAMPLE
! LOCATION
1

ISG-03
ISG-06
! SG-12
ISG-19
[SG-22
ISG-37
[SG-43

1,2-DCA_
0.8
13
12
20
5
4
4

TCA

0.009
0.008
0.02
0.03
0.005
0.005
0.008

T01
1,2-DCA

2
14
14
24
6
5
4

PAL
TCA

0.02
0.1
0.1
0.2
0.04
0.04
0.03

NOTE: Total concentrations calculated as if analysis
performed on site (e.g. determined from one peak).

ftR



PAGE 1 OF 2

SOIL GAS SORVET RESULTS
DECEMBEB 14 - 16, 1987

SAMPLE! DATE TIME DEPTH (ft) LOCATION "'(F)"' CONDITIONS SoONTERED

SG-01 12/14/87 12:24 pi 3 BetReen MN 17A4B and MN 18A4B 35 overcast no
SG-02 12/14/87 11:23 ai 2 East of MN 17 A4B 35 overcast yes
SG-03 12/14/87 2:44 pi 3 Nest of MN 16 A4B 35 overcast no
SG-04 12/14/87 12:48 pi 3.5 NorthRest of MN 14 35 overcast no
SG-05 12/14/87 1:10 pi 2 BetReen TP 12 and TP 14 35 overcast yes
SG-06 12/14/87 3:16 pi 3.5 Nest of MN 20 A&B 35 overcast no
SG-07 12/15/87 8:36 ai 5 SE portion of site, N of MN 4 40 rain no
SG-08 12/15/87 8:00 ai 6 South of MN ISA 40 light rain no
SG-03 12/15/87 9:30 ai 4 Southsest of MN 1 35 Rindy, rain no
86-10 12/14/87 3:28 pi 3 Center of site, H of TP 15 35 overcast no
SG-11 12/14/87 4:30 pi 5 Northeast of HN 20 A4B 35 overcast yes
SG-12 12/14/87 4:06 pi 5 East of TP 1 35 overcast no
SG-13 12/14/87 5:03 pi 4 Center of site 35 overcast yes
SG-14 12/15/87 1:00 pi (GroundRater level high) yes
SG-15 12/16/87 12:11 pi 4.5 South of HN 12 30 snoR no
SG-16 12/16/87 10:15 ai 4 South thru parking lot, N side 30 snoR yes
SG-17 12/15/87 9:02 ai 6 NorthRest of MH 5 40 windy, rain no
SG-18 12/15/8710:15ai 5 SouthRest of MN 10 35 overcast no ,
SG-19 12/15/87 9:56 ai 6 Southeast of MN 10 35 Rindy no
SG-20 12/15/87 (GroundRater level high) yes
SG-21 12/14/87 9:42 ai 4 N portion of site, SE of Mil 11 35 overcast no
SG-22 12/15/87 10:43 ai 5 Northern portion of site 35 overcast no
SG-23 12/15/87 11:34 ai 5 Northern portion of site 35 Rindy, overcast no
SG-24 12/15/87 4:59 pi 4 Bel-Aire Hotel South 35 Rindy no
SG-25 12/15/87 3:55 pi 3 15th St. and Harper Dr. 35 Rindy no
SG-26 12/16/87 9:25 ai SE of Bel-Aire, by Harper Dr. 30 snoR yes
SG-27 12/16/87 2:10 pi 2 1326 Harper Dr. 30 overcast yes
SG-28 12/16/87 10:15 ai 15th St. ext. « Marshall's Bun 30 snoR yes
SG-29 12/16/8710:15ai 17th St. ext. «Marshall's Bun 30 snoR yes
SG-30 12/16/87 9:45 ai 2.5 SE corner of parking lot 30 snoR no
SG-31 12/16/87 10:45 ai 4 17th St 4 Harper Dr, NE corner 30 snoR yes
SG-32 12/16/87 11:59 ai 4 15th 8 trailer park, NE corner 30 snoR yes
SG-33 12/16/87 2:35 pi 1.5 Trailer park road * turn 30 overcast yes
SG-34 12/16/87 11:42 ai 3 Behind paint store 30 snoR yes
SG-35 12/15/87 4:15 pi 5 S of 12th St. § Snaptite 35 Rindy no
SG-36 12/15/87 4:27 pi 4 Near 19 trailer 35 Rindy no
SG-37 12/15/87 3:41 pi 5.5 3034 Nest 12th St. 35 very Rindy no
SG-38 12/15/87 4:47 pi 6 Behind Aniial Ark Hospital 35 Rindy no
SG-39 12/15/87 2:10 pi 5 Next to 12th St. Tavern 35 cloudy no
SG-40 12/15/87 3:26 pi 5.5 lith and Sill, Appletree Apt. 35 Rindy no
SG-41 12/15/87 1:46 pi 5 Front of vacant lot 35 Rindy no
SG-42 12/15/87 3:15 pi 5.5 llth 4 Michigan, opp.»1103 35 Rindy no
SG-43 12/15/87 1:26 pi 5 BetReen 3142 4 3144 12th St. 35 no
SG-44 12/16/87 12:00 pi 4 13th 4 Oregon, NE corner 30 snoR no
SG-45 12/16/87 12:20 pi 2 3123 13th St. 30 snoR yes



MILLCBEEI TABLE 3 PAGE 1 OF 2

PROBE ADAPTER VACUUM GAUGE ORGANICS CONCENTRATIONS (ug/1)
SAMPLE t DATE TIME DEPTH (ft) NUMBER NUMBEB (' Hg) 1,2-DCA TCA TCE

86-01 12/14/87 12:24 pi 3 4 3 4 1 0.01 0.1
SG-02 12/14/87 11:23 ai 2 3 2 4 0.4 0.004 <0.flflfl3
SG-03 12/14/87 2:44 pi 3 7 6 2.5 1 0.01 0.0004
SG-04 12/14/87 12:48 pi 3.5 5 4 2.5 0.2 0.002 0.01
SG-05 12/14/87 1:10 PI 2 6 5 4 0.4 0.003 0.004
SG-06 12/14/87 3:16 pi 3.5 8 7 2 1 0.008 0.0004
SG-07 12/15/87 8:36 ai 5 2 2 2 0.1 0.0008 0.0007
SG-08 12/15/87 8:00 ai 6 11 5.5 0.6 0.004 0.006
SG-03 12/15/87 9:30 ai 4 4 4 5 0.2 0.001 0.0008
SG-10 12/14/87 3:28 pi 3 9 8 5 0.7 0.006 0.6
SG-11 12/14/87 4:30 pi 5 11 10 3 0.8 0.007 1
SG-12 12/14/87 4:06 pi 5 10 9 3 2 0.02 0.002
SG-13 12/14/87 5:03 pi 4 12 11 3 3 0.02 0.007
86-14 12/15/87 1:00 pi
86-15 12/16/87 12:11 pi 4.5 8 8 5 0.07 0.0006 0.0002
SG-16 12/16/87 10:15 ai 4 3 3 ,
SG-17 12/15/87 9:02 ai 6 3 3 2 0.1 0.0007 0.0002
SG-18 12/15/87 10:15 ai 5 6 6 8 0.08 0.0006 0.6
SG-19 12/15/87 9:56 ai 6 55 5.5 0.2 0.002 0.002
SG-20 12/15/87
SG-21 12/14/87 9:42 ai 4 1 1 5 0.1 0.001 1
SG-22 12/15/87 10:43 ai 5 7 7 5 0.03 0.0002 0.0002
SG-23 12/15/87 11:34 ai 5 88 3 0.02 0.0001 0.0005
SG-24 12/15/87 4:59 pi 4 20 19 3.5 0.02 0.0001 0.0001
SG-25 12/15/87 3:55 pi 3 16 15 5 0.03 0.0002 <fl.flflfll
SG-26 12/16/87 9:25 ai 1 1
SG-27 12/16/87 2:10 pi 2 10 10 6 0.06 0.0003 0.0002
SG-28 12/16/87 10:15 ai
SG-29 12/16/87 10:15 ai
SG-30 12/16/87 9:45 ai 2.5 2 2 4 0.01 0.00008 0.02
SG-31 12/16/87 10:45 ai 4 4 4 4 0.02 0.0001 0.0006
SG-32 12/16/87 11:59 ai 4 5 5 5 0.003 0.00002 0.001
SG-33 12/16/87 2:35 pi 1.5 11 11 7 0.06 0.0004 0.01
SG-34 12/16/87 11:42 ai 3 6 6 5 0.05 0.0004 0.0001
SG-35 12/15/87 4:15 pi 5 17 16 5 1 0.008 0.08
SG-36 12/15/87 4:27 pi 4 18 17 5 0.09 0.0007 0.0001
SG-37 12/15/87 3:41 pi 5.5 15 14 6 0.02 0.0002 0.0001
SG-38 12/15/87 4:47 pi 6 19 18 3.5 0.04 0.0004 <0.0001
SG-39 12/15/87 2:10 pi 5 12 11 5 4 0.03 0.001
SG-40 12/15/87 3:26 pi 5.5 14 13 3 0.2 0.002 <0.0001
SG-41 12/15/87 1:46 pi 5 11 10 6 0.2 0.001 0.0002
SG-42 12/15/87 3:15 pi 5.5 13 12 3 0.4 0.003 0.0006
SG-43 12/15/87 1:26 pi 5 10 9 5 0.02 0.0002 (0.0001
SG-44 12/16/87 12:00 pi 4 77 5 0.06 0.0005 0.1
SG-45 12/16/87 12:20 p i 2 9 9 7 0.08 0.0006 0.0006



HILLCBEEI TABLE 4: RESULTS 0! SOIL GAS RESAMPLING SGAS2A.HE1

OB6AIICS CONCENTMTIOHS (ug/1)
Saiple I Date Depth (ft) 1,2 DCA TCA TCI 1,1 DC! 1,1 DCA PCE CH2C12 CRC13 CC14

SG-06 3/24/88 4 0.1 0.003 0.003 <0.006 <0.02 0.003 <0.03 <0.0007 <0.00009
SG-09 3/24/88 3 0.3 0.006 0.002 <0.006 <0.02 0.01 <0.03 0.006 <0.00009
SG-11 3/24/88 5 0.2 0.004 0.1 (0.006 (0.02 0.01 (0.03 0.003 0.0007
SG-18 3/24/88 3 4 0.08 0.1 (0.006 (0.02 0.04 (0.03 0.01 (0.00009
SG-19 3/24/88 2.5 0.1 0.002 0.004 (0.006 (0.02 0.002 (0.03 (0.0007 (0.00009
SG-26 3/24/88 2 0.8 0.02 (0.0005 (0.006 (0.02 0.007 2 0.01 (0.00009
SG-35 3/24/88 5 0.6 0.01 0.1 (0.006 (0.02 0.007 (0.03 (0.0007/0.00009



HILLCREEJ TABLE 5: QUALITY CONTBOL RESULTS SGQC.NI1

Analysis Date:
Paraieter:

Blank (N2)
Air Saiple 1
Blank (systei)
Air Saiple 2

DCA

(0.01
0.2
0.2
0.08

12/14/87
TCA _

<0.0001
0.002
0.002
0.0007

TCE

(0.003
0.003
0.003
0.004

DCA

(0.005
0.08
0.09

! 0.07

12/15/87
TCA

0.00004
0.0005
0.0006
0.0005

TCE_
(0.0001
(0.0001
0.0001
(0.0001

DCA

(0.0006
0.06
0.06ii

12/16/87
TCA_

<0. 00004
0.0005
0.0005

i
TCE

(0.0001
<0.0001
0.0001_

NOTE: All concentrations given in ug/1.
Blank (N2): Nitrogen carrier gas
Air Saiple 1: Collected at beginning of each day
Air Saiple 2: Collected at end of each day
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DATA SHEETS
DECEMBER 14 - 16, 1987

HRI02510



u
SISA.1VNV SV9 30.IS J.

NOUV301 3HdWVS ®

QN393T

ONITdWVS t>8/8 NO 03SVS)oip z'\ r/6«oi) NOij.vNiHV.LN03
J.N3iX3

3NH NOI133S SSOH3 31901039
Slid 1S31

STT3M 9NIH01INOW

. a u M B U U I l O u

±it-±^mni
L aaofliraflflnnnflBfliil

' •"* pi!p^jjogBfipyBflBBflBBDll

'



•

COa.

COa

5

V)

a

CM

V

01
0)
J=ww ~ :

V)coa.
V)i,

ec
ti
on

CO
0
8

o

aa
a
"o

O

1

0)
a
i

I

I

I

V

1

i

5

i
I

_ _ _ _ _ _ _ _ _ „ _ _ „ _ _ _ f e q
•H (N

5u oi
CO

-c " - ae — z i

$
I

N

1

*
V*

•w
01

COc

uto
•ora

o s*J
co u cL>— c en

0)oi w —<n oi co _
C x- C n

CO eOi .S

o



h•4 K
f> V x> 'VI•» x s 5-
4̂? S -oSLVJK s v 5

* k *

^!SIfv ,
V Ni -w - ^

Mb
N

re
Q.

s *

>

01
J) fO
'—) Ĉ

AR

a

n

rao>
CM - W

CN

CM

CM

Co

0) 0)
« •*•>e c
O -rt
Q,
to ——I

«" ^ \.__

C25IT3

ts.

w

ra
ra

EC

Q.

atn

1
t*.

IV-T

r

£

I

Cx

r

Si

B
fk

\
X

r\

X

.r

\
r\
N.

6
•S * £ « * 3 * " n

1

V

X

V

\

8

C\

*

*

>J

H

01

a.

W 01
>>. ^
•-* Ura o>c j=
< CJ

toa>a.

01ura••->•ora

u o> -o QJra o a/ a.
u- C W

01 >>-o
0) U i— i nicn oi ra u
C u- c mo u ra Ia. oi .S
CO iJ *J 4J
oi c o vi
i-i -rt C <y

U. <
QC N-( Z til

O

ra
4J
O



»

»

\
1
I
|
t
r

i
j
is

•\
*
cu
reCL

i

J->

_

|

v,c

S

•
ucou
•o

st
an
da
r

re
01
c

.
c
c

rao>ure

1-̂

ar
ea

p-4

U
tM

Oi

re
sp
on
s

ar
ea

CM

m
01ua

CM

ar
ea

CM

CO
01
Ura

CM

ec
ti
on

•"->c
*P4

3

ar
ea

I*N

ar
ea

aa
Cl

^

co
0)ura

.

ra
OIura
o

e
ua
o

aa
a
o

a
0)ura
o

01
01
en
CO

j=
4J

O

enu.

craC
E

u

COa
a

me
an

•x,1
ar
ea

e
CO
0

.-t

1

ar
ea

f
•— *
t̂
irt
£•

!
ECeof-

1
OI
a
raen

f
\

H

1

?
!
X

H

s

X

!

0

V

Jl

X.

1

|

V

?

^

•x

i

<x
v̂

X
x»

5

'"

5

^

\̂

>.

X

1

*

f

{

3

^

1

>6

|

X

H

V

1

tfi

I

!
k̂

^̂

^

*

I

X

|

1

\

^

Z

\,

H

%

X

1

1

}
ŵ
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V/

CHROMATOGRAMS
DECEMBER 14, 1987

AR 102521



S 60515; 56 CH= iSR;i PS= 1.

FILE 1. METHOD 8, RUN 2 INDEX 2

PEflKf fiREfiv RT fiREfl BC

i 82.987 8. 44 9985489 82
2 3.84 8.65 458798 82
-3 1. 6 0. 76 191217 83
4 11.652 1. 18 1392179 81

TOTHL 188. 11947683

REflDV

DflTE " 12/14/87
TIME " 7;25
FI= 1. FE= i. MN= 8.
PRESS "ENTER" TO SKIP ENTRV

.E NfiME=!i HflLCOLM PIRNIE ERIE Pfl
flE FUNCTION VFiLUE

_>_£= . 31 TF=!1 FiZ TV= 1

TT= ' -'-'•- """.

nETHOD NUMBER

END OF DIFiLuG

OF=iy

CHHHHEL H INJECT 12/14/37 87:42:43

Column
Length __. _ ^^. Vo!:.so-»
O»B. If** . .. •• .ir,:.:'c.

r. ••-•.' FIo:e j. ml/rnn
Hvii.'ogcn î T Afr

Carrier CM* ..___i«r._...

Inlet ?<«« _^_ f: '-j C ..snn fr.itie.'.
Rate ?{> mi.'ir.• ̂  ?'.- »l __-ZL

CHART SPEeO —__, hj-.e ___^SAMPLE ____. Solvent /
Stze ^ _.i__ _i. Co.-icn. /

INPUT OVERRHNGE flT RT= 2. 44

MflLCOLM PIRNIE ERIE PFi 12/14/87 87:42:43 CH= i!R" PS^ i,

W.LE 1. METHOD 8. RUN 1 INDEX 1

PEHK# flREfl^ RT FiREfi BC

1 108. 8.67 337888 81



HZ 1

MflLCOLM PIRNIE ERIE PR 12/14/87 87?57:46 CH= i!fi" PS= 1.

FILE 1. METHOD 8. RUN 2 INDEX 2

PERKtt HREflK RT HREfl BC

i 27, 083 8. i 34712 82
2 22, 676 8. 57 29158 82
3 12,357 0,85 15885 82
4 37. 963 8. 99 48881 63

188. 128548

INJECT 12/14/87 87:59:58
flZ 1
. 61

PlfiLCOLM PIRNIE ERIE PFi 12/14/87 87:59:58 CH= !'fl" PS= 1.

FILE 1. METHOD 8. RUN 3 INDEX 3

PERKS RREflX RT flREfl BC

1 12, 691 8, 21 70188 82
2 68, 527 0,61 334315 82
3 11, 59 1. 41 64819 02
4 3, 135 1, 64 17318 03
5 7, 581 1. 87 41872 82
6 4, 475 2, 5 24728 83

TOTflL 188. 552344

flT=64

CHflNNEL fl INJECT 12/14/87 98:84:47
HZ 1

&R102523



£R 0

MflLCOLN PIRNIE MILLCRK Pfl 12/28/87 11517:33 CH= "fi" PS=

FILE 1. METHOD 8. RUN 66 INDEX 66

PEflK# RRER-; RT fiREfi BC

1 9@. 86 8. 47 11384213 91
2 8. 887 1. 52 18829 81
3 1. 647 4. 82 284964 82 •
4 @. 149 4. 24 18587 83 •
5 2.594 5.6 322781 82
6 0. 565 6. 32 78298 82
7 4

TOTflL 188. 12441294

CHRNNEL fl INJECT 12/28/87 11:38:02

1.""•J—-



ER 0
MRLCOLM PIRNIE MILLCRK PR 12/28/87 11:38:82 CH= "fi"

PILE 1. METHOD 8. RUN 67 INDEX 67

. EfiKt RRERK RT fiREn BC

1 72, 772 S, 47 183642SH 01
2 8,118 1,53 16871 01
3 ly. j:84 4, 03 2618218 82
4 8, 216 .;4~._25 38825 83
•-' 3= 896 5. 6 448988 02
6 8, 578 6. 35 R2389 fi'2
7 4. 835 11. 15 688638 83 5&3-s>- -5yz

TOTRL 188. 14242819

CHRNHEL R INJECT 12/28/87 11:53:81
/ RZ 1__________________________________________________————————————————————————-^

1.52

ER 9

M P:TNIE MILLCRK PR 12/20/37 11:53:01 CH= "fl" PS= i.
FILE 1, METHOD 8, RUN 68' INDEX 68

RREflX RT RRER BC

1 79. 41 8, 46 8448145 01
2 8.138 1.52 1465601
3 7.798 4.01 828846 02
4 y. 383 4. 23 32164 83
5 4. 871 5. 58 432666 82



100,

CHRNNEL fl INJECT 12/28/87 12:16:09
/ HZ 1

4. 87

6. 46

12. 46ER 8

INPUT OVERRRNGE RT RT= 8.58

MRLCOLM PIRHIE MILLCRK PR 12/28/87 12:16:89 CH= i!fl" PS= 1 =

FILE 1. METHOD 8. RUN 69 INDEX 69

PERK* RREfiK RT fiREfi BC ;

68.965 8. 46 9864579 81 :
1/588 0. 74 198237 82

S : 8. 397 0.81 52238 82
4 8,481 0.87 " 63258 82
5 2.291 9.96 381169 82 :
6 2.2 1, 53 289198 83
7 0,845 3. 1 5947 82
8 8, 112 3. 4 14688 03
9 11.816 : 4, 58 1553869 82
10 0,251 4. 87 32936 83
11 9.597 6, 46 1261415 82
12 Z. JJ6 7. 28 .507889 0J

luTHL 106. 13143735 : S**<-

&RI0252&
CHRNNEL fl INJECT 12/20/87 12:32:44



y

11. 31

ER y
MRLCOLM PIRNIE MILLCRK Pfl 12/28/87 12:51:27 CH= "fl" PS= 1.

FILE 1. METHOD 8. RUN 71 INDEX 71

PERK# RREfiS RT flREfl BC

1 88.572 8.47 11752552 82
2 1. 462 1. 53 213248 83
3 8. 131 3. 16 19833 814 7_ eif.=. ' "7. 865 4. 85 1838561 02
5 8.882 4.29 11992 83
6 7. 222 5. 63 1853373 82
7 8.58 6.38 84571 82
8 2.887 11.31 421884 83

TOTfiL 180. 14586428

IflNNEL fl INJECT 12/28/87 13:12:34
flZ 1



t-ILh 1. METHOJJ 8. RUN

PEfiKtt HRERK RT AREA BC

1 64.368 0.47 9257097 82
2 0.712 8.86 101585 02
3 0.789 8.97 101195 82
4 8.114 1.37 16224 82
5 8.211 1.54 38178 83
6 8.846 2.97 6537 81
7 4.967 3.45 708785 82
8 5.21 4.02 743458 82
9 8.373 4.24 138855 82
18 8.192 4.64 27456 82
11 11.992 - 5̂ 6 1711483 82
12 3.356 6.33 478995 02
13 0.145 7.02 20698 82
14 0.607 7.54 86599 82
15 5.898 11.16 841644 83

TOTAL 188. 14278701

CHANNEL R INJECT 12/28/87 13:45:80
_1_ AZ 1

; ER 8

^RLCOLM PIRNIE MILLCRK Pfl 12/20/87 13:45:88 CH= "fl" PS= 1,

rILE i. METHOD 8. RUN 73 INDEX 73

PERK# RREfiv RT fiREFi BC

1 75.813 8.46 18888469 82 ftR 102528
2 i, 289 8, 85 186412 82



2, 314 3, 45 32378S __
2, 828 4. 82 402831 82

7 0, 556 4, 24 73138 88
'-• 0, 817 4, 64 2382 ft5
3 7,533 5. 63 1873372 02
10 8.151 5.36 21517 02
11 2.122 6. 46 382317 fiv
12 8. 581 6. 62 82751 Civ
13 8. 858 6. 8 8287 fl2
14 8, 885 7.16 12183 Ci2
15 0. 753 7. 68 1.08864 82
15 8-25 8.3 35546 82
17 0,316 8. 7 44375 82
18 1, 782 18.43 242433 82
13 8,463 18.38 66817 82
28 2.331 11,38 417526 83

TOTAL 180. 14246141 -̂Y"?-̂

CHANNEL fl INJECT 12/28/8714:81:38
1 flZ 1

ER 8
MALCOLM PIRNIE MILLCRK PR 12/28/87 14:01:38 CH= "fl" PS= 1.

FILE 1. METHOD 8. RUN 74 INDEX 74

ERK# RREfiX RT flREfl BC

1 66.33 8.47 11385238 82
2 1.381 8.85 237885 82
3 8.152 1.53 26167 83
4 8. y42 2.37 7256 81
5 " J,811 3. 46 516385 02



o #._285 '-"--4. 64 152
3 8,~ei37~"~ 4. 35L 6292 0*3
18 18/996 5/62 1887361 02
11 8.169 5.88 29025 82
12 2/798 6.36 488235 82
13 8.698 6.52 119827 02
14 0.868 6.71 115S6 82
15 8.157 7.85 26962 82
16 1.128 7.56 193588 82
17 8.28 8.88 48838 82
IS 8.621 8.5? 186565 02
19 - 8.977 9.29 167788 82
28 1.136 18.26 203586 82
21 8.597 18.3 182458 02
22 4.186 11.19 784836 83

rOTAL 188. 17164413

AR \Q253ti



NO BfiTfi, CHRNHEL fl

ri=32
fiT=32

RNHEL fl INJECT 12/14/87 08:88:47
RZ 1

NO DRTR, CHRNNEL fl

CHRNNEL fl INJECT 12/14/R7 88: 8*: 33

RZ1

3. 48

MHLCOLM PIRNIE ERIE PR 12/14/87 88:83:33 CH= "fl" PS= 1.

FILE 1, METHOD 8. RUN 6 INDEX 6

PERKS RRERK RT RREfl BC

i 42, 4 8. 63 358786 01
2 57, 6 3. 4 487333 81

TOTRL 108, 846185

CHANNEL R INJECT 12/14/87 88:28:11
RZ 1

MfiLCOU'1 PIRHIE ERIE PR 12/14/87 88:20:11 CH= "fl" PS= 1,



i 58,872 — 9.71 432283 01
2 28,669 2,@8 151771 02
< VS. 453 2=17 250228 83

mL 188. "~ 734288 "-

CHflNNEL H INJECT 12/14/87 88?26:11

INPUT OVERRRNGE RT RT= 8. 43

FJHLCOLM PIRNIE ERIE Pfl 12/14/87 88; 26:11 CH= i!fl" PS= 1.

FILE 1. METHOD 0. RUN 8 INDEX 8

PEflKtt flREflZ RT RRER BC

i 31.885 @. 21 1826Q3 81
2 58.337 8.53 236452 82
S i. 774 8. 3 18443 82
4 16.884 8.36 33434 83

rflL 188. 588938

CHflNNEL fl INJECT 12/14/87 88:27:54

_
5, 13 5, 13

INPUT OVERRflNGE RT RT= 5,52

MRLCOLM PIRNIE ERIE Pfl 12/14/87 08:27:54 CH= "fl" PS= 1.
=

FILE 1, METHOD 8. RUN 9 INDEX 9

PEfiKtt fiRERK RT flREfl BC

1 3.281 8. 42 142218 01
2 13.712 8. 86 689255 82 -
S 73.27 1.82 3255541 83
4 3.818 3. 84 436225 81

TOTflL 180. 4443231
SRI02532

CHHNNEL R INJECT 12/14/87 88:34:04 :



INF'U! OVERRRNGE flT RT= 0=89

NO DRTR.= CHflNNEL fl

CHflNNEL fl INJECT 12/14/87 08:34:14
RZ 1

INPUT OVERRRNGE RT RT= 1,87

HO DRTfl, CHflNNEL fl "

CHflNNEL fl INJECT 12/14/87 88:35:26
HZ 1

INPUT OVERRfiNQE fiT RT= 8.05

NO DflTfl, CHflNNEL fl

CHflNNEL fl INJECT 12/14/87 88:35:43
HZ 1

NO DflTfl, CHflNNEL fl

CHflNNEL fl INJECT 12/14/87 08:35:57

4. 87

MALCOLM PIRNIE ERIE PR 12/14/87 88:35:57 CH= "fl" PS= 1.

FILE 1. METHOD 0, RUN 14 INDEX 14

PERKS AREflX RT AREfl BC

1 17,351 0. 41 455339 82
2 26,307 0, 6 698445 02
3 18. 845 8.74 434537 82 0
4 15.34 8.88 41835583 RR I 02533
5 21,557 1,46 56578281 RKIU-.

TO/Hi 180, 2624578 /



PfflLCOLM PIRNIE ERIE Pfl 12/14/87 08:41:44 CH= "fl" PS= 1.

FILE i, METHOD 0. RUN 15 INDEX 15
PERK* RRERX RT fiREfi BC

, 525 ., 8, 42 36373 01
2 1. 518 8. 66 8S52! 81
3 81. 356 i, 35 477355 81 ;

TOTRL 180. 583183 ;

/>& /CHflNNEL fl INJECT 12/14/87 88: 45? 33
RZ 1

4.33

MRLCOLM PIRNIE ERIE PR " 12/14/87 88:45:33 CH= "A" PS= 1.

FILE 1. METHOD 8, RUN 16 INDEX 16

PEflK# fiREflS RT AREfl'BC •

1 4, 677- 0. 42 78353 02
2 2, 423 8. 66 48381 83 :
3 2S. 058 1,4 383244 81
4 23.727 1.36 488533 01
5 46.116 4,33 778436 01

100< 1688133

CHflNNEL fl INJECT 12/14/87 88:52:8:



ifiNNEL fl INJECT 12/14/87 fl4f±3^4
r RZ i______-_____

1,38

MRLCOLM PIRNIE ERIE Pfl 12/14/87 83:13:54 CH= "fl" PS= 1.

FILE 1. METHOD 0, RUN 23

PERKS AREflX RT flREfl BC

1 51. 275 0, 42 252164 81
2 5, 887 1. 38 25816 01
S 2. 313 1. 34 11484 81
4 13, 236 3. 54 34682 82
5 22. 883 4. 33 188681 83

TOTfiL 180. 431787

. .HNNEL R INJECT 12/14/87 83:21:37

4,18

MRLCOLM PIRNIE ERIE PR 12/14/87 83:21:37 CH= "fl" PS= 1.

FILE 1. METHOD 8. RUN 24 INDEX 24

PERK* fiREAK RT flREfl BC

1 14,224 0. 17 45606 81
2 23. 618 8. 43 34364 81
3 4. 155 1. 12 13321 81
4 s. 8y8 1. 38 12433 81
5 48. 186 4,18 154243 f*l

TOTBL iee. 3M633 Pi 02535
Ait- 6,



ft

MflLCOLM

FILE i.

PERK#

x
2
3

TOTflL

CHflNNEL

ft ^
^

MflLCOLM

hiLh 1,

PERKtt

4

6

TOTflL

CHflNNEL
ZL

——— c^

r̂ T7

>
\\

PIRNIE ERIE

METHUD

HREfl?i

33. 668
8, 163
8, 163

180,

fl INJEC
~~ __ RZ 1
"̂ ĵf ™t«
• "trtr ——
-̂ -"~ » :~"-'

———— —•-_-;——— —•̂ —•-•K__S_:

=̂̂

PIRNIE ERIE

METHOD

RREflJi

0. 485
0, 354

14= 233
26= 845
12, 784

100,

H INJEC
flZ 1

. — — =~

°̂ r'~"

PR

8.

RT

" 0.46
1. 37
1. 55

T 12/14

'" _ ii- _ ••_ -

Pfl
jt̂
-•̂:s

^R:T
0. 43
8. 68
8. 78
1. 16
1.37
1,59

T 12/14

J> "-- . „ .1

?-ftA

12/14/87 83:27:11 CH= !iflH PS= ±*

RUN 25 " INflEX" 25

flREfl BC

14882383 91
25875 82 .
24183 S3 ~̂P /̂̂

(tilth. 9**f*l
14852253 &£ /« •"

Jjl-tZ* 3-0
/87 83:37:23 7̂ ^

: ,d.A
, 7H

. -.-. i\>'ffA '' * Ib
— L*^ ———————————————————— "•'-— S3

12/14/87̂ 83:37:23 CH= l!fl" PS= i.

RUN 26 ~ INDEX 26

flREfl BC :

5322 81
11642 82
17385£ 83 :
327771 82
156833 82
545686 83

' 1228378

/87 83:42:52

m .„ —————— * — i

f•a,

89,«!5i SRI 02536



INPUT OVERRflNGE fiT RT= 3,7

*
HfiLCOLM PIRNIE ERIE Pfl 12/14/87 83=42:52 CH= "fl" PS= 1, I

FILE 1. METHOD 8, RUN 27 INDEX 27

PEfiKft flREfl/; RT flREfl BC

i 31,767 0, 46 14645342 01
2 0, 353 1, 4 56382 81
3 3. 883 3.61 613782 82
4 3. 337 3, 71 637883 83

TOTflL 188, 15353223

CHflNNEL fl INJECT 12/14/8709:48:35 /^ <</</"
H

_COLM PIRNIE ERIE Pfl 12/14/87 83:48:35 CH= "fl" PS= 1. ^ I

FILE 1, METHOD 8, RUN 28 INDEX 28

PEflKft flREflS RT flREfl BC

1 5. 135 8, 43 62632 01
2 0, 385 8. 67 18313 82
S 13, 441 8. 77 162218 83
4 24.376 1. 15 381425 82
5 U. 23 1. 36 160334 02
6 42, 19.$ 1. 58 583216 83

OlflL 188, 1286864 #JVj /9
j,}-
«rA

CHflNNEL fl INJECT 12/14/87 83:58:03
J RZ 1

.COLM PIRNIE ERIE Pfl 12/14/87 03:58:03 CH= "fl" PS= 1.

FILE i. METHOD Q. RUN 23 INDEX 23

PEflK. flREfl, RT flREfl BC flR,02537

1 4, 573 ' - 8, 42 53535 81



. "-!. 56 496756 83

ITflL 188. " """ 1178794 *

iflNNEL A "INJECT 12/14/87 18:04:01

FIHLCOLM PIRNIb hKlfc PR 12/14/87 18:84:81 CH= "fl" PS= i,

FILE 1. METHOD 8. RUN 38 INDEX 38

PEHK# RRERV RT flREfl BC

TOTfiL

1 33. 633 Pi. 45
2 8, 283 1. 27
3 0, 153 1. 55

L 180,

NEL fl INJECT 12/1

138̂ 8054 81
26543 92
28747 83

13885358 fr**
-*&&/- ?' /c#,J>

4/87 18:88:33

^T ~66 ,' ' ' ' r"

MALCOLM PIRNIE ERIE Pfl 12/14/87 10:03:39 CH= "A" PS= 1.

METHOD 0. RUN 31 IN_)EX 31

AREAX RT AREA BC

77-. 034 0. 43 2321327 02 '
0.575 0.66 17318 03
8.587 1.55 15289 81
21.884 1.92 659433 81

TOTAL 188. " 3813367 '

CHANNEL A INJECT 12/14/87"l0:14:%_): 025 JO



MflLCOLM PIRNIE ERIE Pfl 12/14/87 10=14:03 CH= "fl" PS= 1.

FILE 1. METHOD 8, RUN 32 INDEX 32

PEAKS FiREflK RT flREfl BC

TOTflL

PEfiK

±
•-
tl.

3
4
5

L

NE

01

#

1
;•>

_!%

4

73. 353
8, 668
0, 513
24, 484
y. 376

108.

-L fl INJEC
'1 RZ 1

<r* -1 is » ~? -1 » ̂  --i--_>_ XÛ £: J-_? j5-' -U. ,

_M PIRNIE ERIE

1, METHOD

FiREfiK

73, 74
8= 517
8, 583
25, 16

0, 43
0. 66"
1. 55
1, 32
4, 27

T 12/14

. bb
18

Pfl

0.

RT

0. 43
0. 66
1. 55
1. 32

4473678
48443
31871

1483017
22731

6057000

/87 18:20

12/14,--

RUN 33

flREfl

4236178
30114
33363

1465884

02
83
81
01

81

:43

1 - - •" "•- ~ "•-• •• - • • .... • -J

87 10:20:43 CH= "fl" PS= 1.

INDEX 33

BC

82
0_i
01

^ 5£̂ £̂  - )- ' 2rt>/*£
TOTflL 188, 5826145

.iNHEL fl INJECT 12/14/87 12:15:56
i~ RZ 1

RR102539



c-̂ r
MALCOLM PIRNIE EhTTE" PA~" 12/14/8̂  12:-15:56 " CH= "A" PS= 1.

FILE 1. METHOD 8. RUN 34 .". INDEX 34

1K# BREAK - RT AREA BC !

1 98.326 6.43 2683842 82 !
2 1.Ib2 8.66 32254 83 -
3 8.492 1.35 13438 81 : jZ/a-J-'

TOTAL 186. 2728734 !

CHANNEL A INJECT 12/14/87 12:19:87 '

.35

MALCOLM PIRNIE ERIE PA 12/14/87 12:19:87 CH= "fl" PS= 1.

FILE 1. METHOD 8. RUN 35 INDEX 35

PEfiKft flREAX RT AREA BC

1 97.513 0.43 9027534 02
»2 1.918 0.64 177537 03

s 8.569 1.35 52677 81 :

TOTflL 108. 3257748 ''

CHflNNEL A INJECT 12/14/37 12:21:27 ;
———ilZ_l—————————————————————;——————————

.35

MflLCOLM PIRN IE ERITT'H 12/14/37-12:21:27 CH= "A" PS= 1.

FILE 1. 'METHOD 0. ' RUN 36 ": INDEX 36

PEAK* flREfl/; RT AREA GC \

1 97.488 J. 44 9253617 82" " '
2 1.93 "8/64 183281 03
3 8.582 1.35 55314 81 :

TOTAL 188. 9497212

*
CHANNEL A INJECT 12/14/87 12:23:35

fiZ ± - - - - -•



•iriLCuLn PlKNIh ER'lL Ffl 12/14/87 12:23:35 CH= I!fli! PS = 1,

FILE i, METHOD 0= RUN 37 INDEX 37
""RKtt RRERK RT flREfl BC

1 0,336 8,41 4545 81
2 8, 365 8, 65 llfifij 82
3 14= 423 0, 75 165755 83
4 26, 665 1, 11 3flfi312 02
5 13, 863 1. 32 153251 02
b 4i, 63s i, 5.* 501803 83

TOTRL 100, 1143743

CHflNNEL fl INJECT "12/14/87 12:26:11
RZ 1

65

1. 36
1.38

INPUT OVERRRNGE RT RT= 1,27

PlflLCOLM PIRNIE ERIE Pfl 12/14/87 12:26:11 CH= "fl" PS= 1.

FILE 1, METHOD 8, RUN 38 INDEX 38

PERK# HREHK RT flREfl BC

i 0, 387 8, 41 3152 81
2 1, 226 0, 65 ,3380_ 81
3 12=633 1,36 182827 81
4 28. 681 " " i, 3 233451 81
5 57,073 4,27 46455581

TOTflL 180, 813365

CHflNNEL A INJECT 12/14/87 12:38:25

, b5

1.36

HR1025M



i. "METHOD 0= RUM *39 ̂  INDEX 33

PEAK# AREAS RT' " AREA BC '
- :

1 82. 682 8. 44 18649681 82 '
2 13. 641 8. 5. .1657945 82
3 2.294 8. 65 278855 83
4 1.383 1.36 168882 bj.

.-:—— I 52̂ /- 7'
TOTAL 188. 12154483 :

CHANNEL fl INJECT^ 12/14/37 12:42:87 ;
—£L RZ i

MALCOLM PIRNIE ERIE PA 12/14/87 12:42:87 CH= "fl" PS=
--

FILE 1. METHOD 8. RUN 48 INDEX 40

PEAK* AREAS RT AREA BC

1 98.147 8.42 18889795 82
2 1. 353 1.36

"TAL 160. 11813392

8. 86 12:58:13 1 !
CHANNEL A INJECT 12/14/87 12:58:48

T RZ 1

MALCOLM PIRNIE ERIE PA 12/14/87 12:58:48 CH= "A" PS=
; - I

FILE 1. METHOD 8. RUN 41 INDEX 41

PEAK* AREAS RT AREA BC

1 96.129 .8. 43 3354157 02 i
2 8. 812 8.66 ,, 28328 83 :
3 0.915 1.37 ,31922 01 :
4 2.144 1.92 74823 81

TOTAL 180. 3489222

fl INJECT 12/14/87 13:01:58 ^
AZ 1 '

X

BRIQ25U2
. 4 J



nALCOLM PIRNIE ERIE Pfl 12/14/87 13:31:58 CH= "FT PS= 1.

FILE 1. METHOD 9, RUN 42 INDEX 42

1K# flRERK RT flREfl BC

1 33, 314 8. 43 2884173 92
2 0, 887 8, 66 2724R £3
3 2-. 876 1. 12 63752 02
4 0, 323 1, 37 2Rn^7 Pi?
5 2, 134 1= 33 67372 01

TOTflL 188, 3071973

CHflNNEL fl INJECT 12/14/37 13=93:52 /_-^f' /'/*
""\ RZ 1 '

, 66

MflLCOLM PIRNIE ERIE Pfl 12/14/87 13:93:52 CH= "fl" PS= 1

. -i-E 1, METHOD 8, RUN 43 INDEX 43

PERKS flRERK RT qREfi Br.

1 37.423 8,43 437011Q 98
2 9, 155 8, 66 6331 95
S 9, 742 1, 38 33383 91
4 1. 68 1, 32 75345 91

TOTflL 180, 4485633

CHflNNEL A INJECT 12/14/87 13:26:53
'~ZL_RZ 1

,^-COLM PIRNIE ERIE Pfl 12/14/87 13:26:53 CH= "fli! PS= 1.

FILE 1. METHOD 9. RUN 44 INDEX 44

PEflKf fiREHK RT RREfi BC flR!025l|3

1 SS, 227 P*. "̂  -1 •?"̂ i-so-?-•« :-.-:



TOTAL 199," """"" 12156285? , .

!

CHANNEL A INJECT 12/14/87 13:31:19 !
—L———— AZT. ._____________ ;

1.37
98

.
MALCOLM PIRNIE ERIE PA 12/14/87 13:31:13 CH= "fl" PS= 1.

FILE 1. METHOD 8. RUN 45 ' INDEX 45

PEAK* AREAS RT AREA BC
; ~--~"'~

1 99.246 8.45 13255321 81
2 8. 493 1.37 65883 81
J 8- 261 1.9 34812 81

TOTAL 188. 13356016

CHANNEL fl INJECT 12/14/87 13:33:35 *VV'
r

MALCOLM PIRNIE ERIE PA 12/14/87 13*39:35 CH= "fl" PS= 1.
. ... & • "

FILE 1. METHOD 8. RUN 46 INDEX 46

PEAK* AREAS RT AREA BC

i 3.728 8. 42 46617 81 '
2 0.945 6.66 11817 02
s 14.804 8.76 175182 83
4 25.698 _1.14 321328 02
o 14.1 1.35 176301 02
6 41. 525 1.57 519211 83 :

TOTAL 188. 1256368 :

FI= 1, FE= l. * MN= 9, , 1
PRESS 'ENTER' TO SKIP ENTRV :
FILE NflME=" . _ .---i .' - . •- -: -!
'ME FUNCTION VALUE i

/gf 2.2 TF=" ER TV= 1

METHOD NUMBER:MN= ## :

END OF DIALOG ---^ - : — :



r \J-^07

ER 9

MflLCOLM PIRNIE ERIE PR 12/14/87 13:43:16 CH= "fl" PS= 1,

FILE 1, METHOD 8, RUN 47 INDEX 47

PEfiKft RRER?- RT flREfl BC

1 5, 431 9, 36 45273 91
2 1, 314 9, 6 15773 81
s 44,863 1, 32 363313 81
4 47, 726 1. 88 333462 91

TOTflL 1.00, 324427 *<£-??- ?f

CHflNNEL fl INJECT 12/14/87 15? 84-'85
1

1, S7

MALCOLM PIRNIE ERIE Pfl 12/14/87 15:84:05 CH= "fl" PS= 1.

i-iLE 1, METHOD 9, RUN 48 INDEX 48

PEflK# RRERK RT flREfl BC

1 33,311 0, 43 2144541 91
2 6.683 1, 37 153734 81

TOTAL 199, 2238275

15:03:21 /
CHflNNEL fl INJECT 12/14/87 15:10:94

1 HZ 1

1. 2ff: 12: 81

MflLCOLM PIRNIE ERIE Pfl 12/14/87 15:19:84 CH= "fl" PS= 1,

FILE i, METHOD 9, RUN 43 INDEX 43

PCC1K# RRER'-i RT flREfl BC

1 32,412 0,42 2981388 98
2 9, 0J3 9, 67 888 95
3 7.149 1.37 170010 01 fl R | _ 2 5 !» 5

lOlflL 189. " 2252296



1RLCOLM PiRNIE ERIE PF>-̂  12/14/87.' 15: 27i 51

:ILE i, METHOD 8, RUN 59 INDEX 59

::EflK# RREflK RT flREfl BC ;

1 87, 385 8,43 2367142 82
2 11, 643 0, 67 332833 93
S 9= sS7 1.36 12361 01 :

-QTRL 188. 3372342 :

;HRNNEL fl INJECT 12/14/87 15:32:41
."S RZ i :

1. Jb

^RLCOLM PIRNIE ERIE Pfl 12/14/87 15:32:41 CH= "fl" PS= 1.

METHOD 9. RUN 51 INDEX 51

PEflK* fiREHK RT flREfl BC

1 81,642 9.44̂ 11082717 82-
2 1̂ .991 9.65 2424533 93

1.36 43483 91 :•--= , _:•

TOTflL 199, 13476713

CHflNNEL H INJECT 12/14/87 15:3ni37
r HZ i '..._ ._—

, bb

2,1§:37:45

MflLCOLM PIRNIE ERIE Pfl 12/14/87 15:35:37 CH= "fl" PS= 1.

METHOD 9, RUN '52 " INDEX 52

RREflK RT flREfl BC

31.733 9. 45 19515386 92
17,831 0. 66 2137882 83
1,183 i,36 142628 81

198, 12855888 , '.



innriCL. n ' iNJhCl 12/14/H? ln;3Ffs;
__I___ RZ i -- "—--

INPUT OVERRRNGE RT RT= 1, 28

MflLCOLM PIRNIE ERIE Pfl 12/14/87 15:38J53 CH= "fl" PS= 1,

FILE 1. METHOD 9. RUN 53 INDEX 53

PEflKft flREfl?; RT flREfl BC

i 83. 362 9.44 3723328 82
2 16. 435 9. 66 1324926 93
S 8. 142 1. 37 16693 81

TOTflL 199. 11663357 &C-&6 -?'/*'

CHflNNEL fl INJECT 12/14/87 15:42:08
^ RZ 1___________________________________________________

____________________.________44——

MRLCOLM PIRNIE ERIE Pfl 12/14/87 15:42:99 CH= "fl" PS= 1.

FILE 1. METHOD 8. RUN 54 INDEX 54

PEflKt flREflX RT flREfl BC

1 81.361 9. 44 11138532 92
2 17.96 9.65 2318335 93
S 9, 373 1. 31 133943 91

TOTflL 188. 13583379

CHflNNEL R INJECT 12/14/87 15:52:53
RZ 1

. DflTfl, CHflNNEL fl

CHflNNEL fl INJECT 12/14/87 15: 55: 48 fi ft \ Q ? 5 ̂  ~J
'\ RZ i___________



MALCOLM PIRNIE ERIE Pfl

A .E 1. METHOD 0

PEAKS" AREAS -

1 66. 354
2 1. 953
3 0. 654
4 30. 539

TOTflL 188.

FI= 1. FE= 17
PRESS 'ENTER' TO SKIP
FILE NAME="
TIME FUNCTION V
TT= -2. 5 TF=" ER T
NOT FOUND -
TT= -2.2 TF=" ER T
TT= 2.5 TF=" ER T
TT= - -.- --- -

METHOD NUMBER :MN=

END OF DIALOG

•1NNEL fl INJECT
..... r- Az -i

i— - —— -"— — -— —— :
ER 6

MALCOLM PIRNIE ERIE PA

FILE 1. "METHOD 8

PEAK* AREAS

1 - - 65. 786
2 1. 39?
2 8. 565
4 32. 342

TOTAL 188.

CHANNEL A INJECT
A '"L AZ 1

-̂ _zr~
— -=-*- 1.37

- -.

*

- RT .

6.44
8.64
1.35
1.89

MN= 8
ENTRV

ALUE
V= 1
__
V= 1
V= 1

--

12/14

r= ——
=

-".i

*

RT

8.44
9.64
1.35
1.89

12/14

— As-? —————— '-*** ——
12/14/37-15:55:43 CH= "A" PS= 1.

RUN 56 INDEX 56
:

flREfl BC

18226982 02
298810 83

• 188888 81
4671642 81"- :

15297522 " " • •'

8 =

-- - -

;
'
: -

_ . . ;

':

£<£-/e -* 7' / &-z&

/87 15:59:68
.

.̂ _j, ___ i

1. 35" Z
.- —————————————— d — 0-3 ————————— 1

12/14/87 15:59:00 CH= "fl" PS= 1.

RUN 57 "' INDEX 57

flREfl BC :

11222087 82
"222928 83
96383 01 .. - ;

5517099 01

17058497 ' ' SJ-sc-?' fb"f<

/87 16:02:37 ;
-

.66
--

________ ———— . ——————————————————————— a n } n 0 ,, . -U 32 ———————



rlLE i. METHOD 8, RUN 53 INDEX

PEflK# AREfiS RT flREfl BC

1 78,338 8,44 7886246 92
2 2, 453 8. 66 247521 93
3 0,518 1,37 52138 fll
4 -16, fek:6 1. 92 2688133 91

rOTRL 108, -~ 18966938

CHflNNEL fl INJECT 12/14/87 16:16:54

1. 68

MflLCOLM PIRNIE ERIE Pfl 12/14/87 16:16:54 CH= "fl" PS= 1.

FILE 1. METHOD 9. RUN 59 INDEX 53

PEfiKt* flREfl?;' RT flREfl BC

1 48. 758 0. 2 3177333 82
2 55. 883 0.42 12584412 92
S 1. 348 1,13 438534 92
4 1, 485 1, 68 316367 93

TOTflL 189. 22516796

CHANNEL fl INJECT 12/14/87 16:13:43 --v >-» - f' Sĵ .

HO DflTfl, CHflNNEL fl

CHflNNEL fl INJECT 12/14/87 16:21:5
_RZ 1

ER 8

1. 36
2. 88

MflLCOLM PIRNIE ERIE PR 12/14/87 16:21:56 CH= "fl" PS= 1.

FT1.E 1. METHOD 8. RUN 61 INDEX 61

AREAS RT flREfl BC

1 45.848 8.43 6935113 82
2 35, 56 0, 66 4764916 82 fl R j fl ? 5 k 9
3 15.483 0,78 2863528 S3 ._.. ^ J
4 i, 187 i,36 158388 81



MflLCOLM PlKNIh hRIE PR 12/14/37 16:25:23 CH= "fl" PS= i,

FILE i, METHOD 8, RUN 62 INDEX 62

PEflK# HREfiv RT flREfl BC

1 41. 618 8, 44 3431615 92 :
2 38,684 @, 66 8884286 92
3 18, 413 0.78 4133336 98
4 1. 365 1, 36 311331 85

TOTflL 188. 22886568

CHflNNEL fl INJECT 12/14/87 16:28:22 •

MflLCOLM PIKNIE ERIE PR 12/14/87 16:28:22 CH= "fl" PS=

FILE 1. METHOD 8. RUN 63 INDEX 63

PERK# RRER?i RT flREfl BC

42,14 0. 44 3234463 82 ^ ' "
38,467 g, 66 8423668 82
16= 854 8. 7Q__ 3633277 93
2, 54 1,36 556583 91

180, 21313323

CHflNNEL fl

INPUT OVERRRNGE RT RT= 1.55 SR ! Q25



METHOD 9, RUN 64 INDEX

FEflKtt RREflS RT flREfl BC

i 44, 988 9, 44 3541273 02
2 35, 75 8, 66 7750352 92
S 15. 241 8, 78 3394383 83
4 2. H25 1. 36 433133 92
5 2. 3 1, 56 628669 83
6 9, 076 1, 3 16479 01

TOTflL 189, 21688838

CHflNNEL fl INJECT 12/14/87 16:36:91
RZ 1

..39

MflLCOLM PIRNIE ERIE Pfl 12/14/87 16:36:91 CH= "fl" PS= 1.

FILE 1. METHOD 9. RUN 65 INDEX 65

PERK# fiREfl?̂  RT flREfl BC

1 47. 375 9.44 3873991 92
2 _<4.338 9.66 7281172 82
3 16.163 8. 78 3363563 88
4 1, 4iy 1.37 235824 85
5 9. 93y 1. 9 28534 81

/t- *- ~ ' **•
f£.f 'S

CHflNNEL fl INJECT 12/14/87 16:45:37

:OTRL 109. 29848154
fif -5

Hi. J.

, 64

INPUT OVERRRNGE RT RT= 8,88

MflLCOLM PIRNIE ERIE Pfl 12/14/87 16:45:37 CH= "fl!i PS= 1.

FILE 1. METHOD 9. RUN 66 INDEX 66

RK* flREfl?;' RT flREfl BC

1 2.885 9. 4 25628 82
2 i. 3b'S 8. 64 17657 82
2 ^ 619 8. 72 32148 83 ji D { fl 9 S S 1
4 42. 641 i. 36 378682 91 A K I U £ O J J
5 48,867 1, 3 433375 91



1 2 / 4 g 6 4 8 : 0 -

MnLCOLM PIRNIE ERIE Pfl 12/14/87 16J43,20 CH= "fl" PS= i.

FILE i. METHOD 9. RUN 67 INDEX 67

PERK* RRER?i RT flREfl BC ;

i 188. 1. 54 738337 81 :

TOTflL 188. 738337

I,
CHflNNEL fl INJECT 12/14/87 16:51:41

PIHLCOLM PIRNIE ERIE Pfl 12/14/87 16:51:41 CH= uFi" PS= 1.

FILE 1. METHOD 9. RUN 68 INDEX 68

PEflK# flREfl?; RT flREfl BC

1 11.51 9.13 269757 91
2 1, 834 0. 41 42319 91
3 3. 855 9. 65 87331 82
4 47.SQ5 8.73 1971674 93 i
5 16.767 1.35 373841 91
6 18.663 1.3 422323 81

TOTflL 189. 2265442 :

CHflNNEL fl INJECT 12/14/87 16:54:24
flZ 1

MflLCOLM PIRNIE ERIE Pfl 12/14/87 16:54:24 CH= "Fl" PS= 1.

FILE 1. METHOD 9. RUN 63 INDEX 63

PERKS flREfl?; RT flREfl BC



_
'OiflL 188,

CHRNNhL A INJECT 12/14/37 16:57:53
RZ 1

. 64'

ER 9

MALCOLM PIRNIE ERIE Pfl 12/14/87 16,"57:53 CH= "fl" PS= 1

FILE i. METHOD Q~~ RUN 78 INDEX 78

PEAK* flREfl?; RT flREfl BC

1 51,338 8, 44 10542645 92
2 1, 471 9. 64 238298 83
3 9. 567 1. 35 115983 81
4 45.364 1. 3 3313116 81

TOTflL 188. 29274972

FI= 1. FE= 1. MN= 8.
PRESS ''ENTER-' TO SKIP ENTRV
FILE NRME="
TIME FUNCTION VALUE
'"= -2.5 TF=" ER TV= 1 . .

= 3 TF=" ER TV= 1
TT=

METHOD NUMBER :MN=

END OF DIALOG

CHflNNEL fl INJECT 12/14/87 17:81:38
-i

^==——————- •-———————————————————————————————TT^W-

MALCOLM PIRNIE ERIE PR 12/14/87 17:01:38 CH= "fl" PS= 1.

FILE 1, METHOD 8. RUN 71 INDEX 71

PEflK* flREfl?; RT flREfl BC

i 65.378 8. 42 4316983 91
2 8.345 i. 36 22746 81
3 34, 277 1. 3 2262838 81

TOTflL 188, 6601573

CHflNNEL fl INJECT 12/14/87 17:84:47 &" '
_1_____HZ 1



—— •=_;r
|biLCOLM PI

FILE 1.

PEflKs

1•~t
—..
4
1̂

j-*

TOTflL

CHflNNEL fl
"1

-
•• ———— _ — ____

RNIE ERIE PR

METHOD 9

FiREfl?i

1. 831
3. 454
35. 814
4.537

_5. 831

13! 933

180.

INJECT
RZ 1

_̂ =̂ ~ ————
-̂ frsi ̂ --^

x

RT

8, 41
8, 64
0.72
0,3
1,1
1.34
1.88

-. • ——— i — ̂ p — ^
*

12/14/

RUN 72

flREfl

42875
88878
813311
186243
136545
709531
445675

2341658

12/14/87 17:14

«•••••— ̂——•™

»

INPUT OVERRflNGE RT RT=

MflLCOLM PI

FILE 1.

PEflK#
.-;

•"5

— -

4
5TS

TOTflL

CHflNNEL fl

* x

RNIE ERIE Pfl

METHOD 9

flREfl?^

31. 738
2. 723
9.932
5.226
9. 154

188,

INJECT
RZ 1

_ ________ 1, ±K
1.52

•

RT

8. 44
8. 64
1,35
1. 33
i. 51

12/14

•— .̂

1. 38

12/14/

RUN 73

flREfl

18338366
325887
19331
622332
18336

11387632

/87 17:18

"' '

- 1 , _i'4

i. yy

87 17 '04: 47 CH= "fl" PS= 1.

INDEX 72

BC

81
92
92
92
82
83
91

t/£ $M/>tf /&&t

:31

.. .. ___ i
.54' ' *

'

87 17:14:31 CH= "fl" PS= 1.

INDEX 73

BC

92
83 :
02

01 ^A

C/lif-/1* *°*

.'21 6f4a*«£l-
- -

•

MflLCOLM PIRNIE ERIE Pfl 12/14/87 17:18:21 « F'S= 1.



FERKtt

••j

4

iJTRL

CHflNNEL fl
r~

/-==

RRER;;

5, 561
14. 336
23, 388
43, 535

189.

INJECT
RZ -t

-^—— - ———

—̂— 1.

MflLCOLM PIRNIE ERIE

FILE 1,

PEflK*

1
i
.!•
4

-OTflL

CHflNNEL fl
_S

r

MRLCOLM PI

FILE 1,

PEflK*
A

2
"T-

4

TOTflL

.iNNEL fl
^

METHOD

AREflX

93. 118
2. 615
3. 75
9. 517

188.

INJECT
RZ 1

^—— - ———

^= ———

RNIE ERIE

METHOD

RREflX

31. 771
2. 722
5. 18
8. 328

180.

INJECT
RZ 1

RT flREfl BCj/

9, 4 74383 flv
8. 72 282212 02
1. 1 403274 82
1. 52 667323 93

048338 */»-*' /•

12/14/87 17": 20: 44

— d-j ——
————— ' . 64 ' ' '
-̂  i, J5
88

Pfl 12/14/87 17:28:44 CH= "fl" PS= 1.

9. RUN 75 INDEX 75

RT flREfl BC

8.44 11288882 82
9.64 316783 83
1.35 _454J2Q» 81 ^̂  <s~zrz'
i. 88 62688 91

12113687 *~

12/14/87 17:23:25

t '
, b4

1. 88

Pfl 12/14/87 17:23:25 CH= "fl" PS= 1.

8. RUN 76 INDEX 76

RT flREfl BC

9. 44 18398395 92
9. 64 385724 93
l. ~-5 _ci"i n£/rr~ FIR fy& ct̂
1. 88 "36853 85

11233347 ^̂  -$' /'

' 12/14/87 17:26:37

f'rp̂ /sJ

H3

«••••

^̂ *^m
— "i

9&Z>tJ

i
„ ,1,1 -J



INPUT OVERRRNQE RT RT= ,

MflLCOLM PIRNIE ERIE PR 12/14/87 17^26:37 CH= "fl" PS= 1,

i_E 1. METHOD 8, RUN 77 INDEX 77

PEflK* RRER?i . .- - RT "flREfl BC

1 88,549 6,44 9979248 82
2 1, 3a6 " 9, 64 214828 03
3 3.568 1.35 -4Q2125 52 —
4 5.538 1.62 624085 03
5 0, 433 1. 88 43586 81

CHfiNNbL fl INJECT 12/14/87 17:38:36
RZ 1

, 72
TTIT

1788

MRLCOLM PIRNIE ERIE PR 12/14/87 17:30:36 CH= "fl" PS= 1.

LE 1. METHOD 8. RUN 78 INDEX 78

flREfl?^ -—RT flREfl BC ;

1 3. 372 "8, 24 74641 02
2 3,291 '-"' 9,4 78845 82 ",
3 48.961 8. 72 886674 92
4 3. 336 0. 3 87113 98
5 8, 243 . 1. 1_ 5511 86
6 29, <02 i. 34 648547 82
7 19,879 1, 88 439974 93

199. 2213311

HRI02556



CHROMATOGRAMS
DECEMBER 15, 1987

&R1U2557



17:41:23
REflDV

DATE "

METHOD NUMBER:MN=

END OF DlfiLOG
HT=16
OF=18

-L, rj / ; —~ _ __ ._ ~~ — — • • .. — : ———————————————————————————— — — ~ — y

*.... -i iriu-wui-il HiKNih MILLCRK Pfl 12/15/87 97:21:15 CH= "R" PS=- 1.

FILE 1. METHOD. 9. RUN 1 INDEX 1

PEflK# RREfi?-; RT flREfl BC'"~" !



77454 \j£*<

~

o
7
g

, -j TflL

FI= i,
PRESS '•

4, 134
8, 811

39, 412
21. 71

190=

FE= 1.
ENTER"' TO SK

9, 8y
1. 97
'A. s '•. r~~
1. 35 (

MN= 9,
IP ENTRV

31535 92
17353 92

/"673S59 0̂
481839 93

2215727

FILE HfiME="
TIME
TT= -3
T r — o =:
! ! 1 —— , •_'

! i =

HETHOD

END OF

CHflNNEL
_ i

'.COLM

FILE 1

PERK#

1
--I

4
5
6
7
'-'

TOTflL

CHRNNEL
_z

FUNCTION
"TF=" ER

i F=" ER

NUMBER srlN=

DIALOG

fl INJEC

*" '. 4± ————

———— _s=

ER !

VRLUE
TV= 1
TV= 1

T 12/15.

— • '"-

2. 28

PIRNIE MILLCRK Pfl

METHOD

flREfl?;

i, 61
k', 631
34, 666
6, 151
i, 315
38. 216
'"' '-•' T:' ~i fi

Q, ±94

108,

R INJEC

3 '— ' —— '

0.

RT

9, 41
9. 65
9, 72
8. 3
1.12
•1 ~d.-£-. _:.s-f /

1.87 V
2.28

T 12/15,

. ; _ P& **

f̂tf*)*
•'87 97:26:28 ?c£ $

____________________ , 9R " ' ' -
- - i 'i. '--H-... .— ... . ... ———————————— J

12/15/87 97:26:28 CH= "fl" PS= 1.

RUN 2 INDEX 2

flREfl BC

36811 91
69133 92
775333 92
137585 82
4 •"> :-;•;• ~? i~r!>

-̂ 7̂5864 0̂
^̂ 5̂89198 32

8893 93

223KFsfl2 /j,<ro ufl

f//'̂ A **
-'87 97:31:43 "Tŷ ? ̂

———————————— -*— ̂ ————————————————————————————————————————————————————————————— 3

"^ —— • ———————— - ———————_—_ - —— - ————————————————————————————— •*••-.-•'* ___ ,

MflLCOLM PIRNIE MILLCRK PR 12/15/87 87:31:43 CH= "fl" PS= 1,

FILE 1, METHOD 9. RUN 3 INDEXR R $ 0 2 5 5 9

PEfiKft RREfl?; RT HPtfi RC



< 3. 65 - _——8.65 ""85532 f 2
4 37. 876 . 6.73 ̂ 8̂ 278 82"
5 3, 959 8.9 "92837 82
6 8.727 -1. 89 ^ 1783-9--62
f 38. 267 1. 34 X" 789822 82"
3 21.615 1.87L.586912•--—____——

TOTflL 188. "— — • 2345186

CHANNEL A INJECT 12/15/87 87:37:14
ftZ 1 . -/....._ '.. '.. . -. .-'.

MALCOLM PIRNIE MILLCRK PA 12/15/8? 07:37:14 CH= "fl" PS= 1.

FILE 1. METHOD 8. RUN 4 INDEX 4

PEAK* AREAX RT flREfl BC '

1 2.985 8.42 48286 81
2 1.818 0.65 14894 82
3 14.57 8.75 281668 83 i
4 25.731 1.11 356168 82
5 13. 841 1.31 ̂ -±̂ t5S_n$2
6 41. 935 1. 52 ̂  588452 83 /, _ *̂  ôe-tljjj>

,_ŷ
TOTAL 188. 1384169 ' l ̂^̂ * "̂

CHflNNEL fl
-I

INJECT"12/15/87 87:48:41

MALCOLM PIRNIE MILLCRK Pfl 12/15/87:= 87:49:41 CH= "fl" PS= 1.

FILE 1. METHOD 9, RUN 5 ^ INDEX 5

PEAK* AREAK RT AREA BC" !

1 2, 774 8.42 38284 91 .
2 1.872 8.66 14788 82
< 15.186 8.75 288464 82
4 25. 715 1.12 3&iS5Z-̂ 02
5 13. 785 1. 3̂ <29923l32 :
6 41.546 1.53̂  57215803

TOTflL 188. ' 1379974 ;
ftR!02560

CHANNEL fi INJECT 12/15/87 87:43:59 '.



.COLM PIRNIE MILLCRK Pfl 12/15/87 97:43:53 CH= "fi" PS= 1, W

6UN 6 INDEX
RT

FILE 1. METHOD 9,

PEfiK# flREfl?; fiREfi BC

1 2= 867 9, 41 38966 81
2 1, 924 9, 65 13692 82
3 15, 171 9, 75 281443 82
4 25, 613 iLjll 340886~-e2
5 13, Sf2 1. 3ô  177563__0e
6 41. 351 1. 52 "5579169 3

TOTflL 109, 1327776

CHflNNEL fi INJECT 12/15/87 97:48:56
f RZ i

COLM PIRHIE MILLCRK Pfl ,-,,,
M -"- CH=''fi»

INJECT 12/15/87 87:58:27

PlflLCOLM PIRNIE MILLCRK Pfl , , ,,. „-_ __
,..!p _ H __ —— I^H, H7:58:27 CH=

~ METHOD 8- RUN 3 INDEX ft

yt-, 436 9. 42 9634534 92
2 3, 935 8. fi4 389886 83
3 9,146 1. 34 14562 924 i--s •-'••—*



CHANNEL
_ZL

ttflLCOLM

FILE 1,

PEflK*

i
k'

•r

4

TOTflL

CHflNNEL
_I

•

MRLCOLM

FILE 1.

PERKft

1
k(
~~*

4
•_=

TOTflL

CHflNNEL
'/

fl INJECT 12/15/
RZ 1

PIRNIE MILLCRK PR

TiFTMrm 3

RRER?i RT

36, 134 8, 43
3, 423 9, 63
8.177 1,3
Ci -~ :C~7 •-• •-• T
'->« C.'-' J j.. t f

188.

fl INJECT 12/15/
flZ 1

—— ———— — - ———— '

PIRNIE MILLCRK PR

METHOD 8,
•Ij =~- C" :"*: a •' r~:~ri i;--.i_ns, r-. i

34, 742 0. 42
3̂  426 9, 62
0.881 1.-?
M. -CH.""! '1.47
9, 645 1. 81

199.

fl INJECT 12/15/
RZ 1

— — «=:
—— ——— --ar

P — c-: p =-- = =: -3: =
i -

12/15/37 88.;33?52 CH= "fl" PS= 1.

RUN 9 INDEX 3

flREfl BC I

922518'? &2 j
328451 93 :
16363 92 :
••5 =:£•••! <r ~<~ ; ./ ,̂ -̂n
*-" '~: :~1 ~*~ :~I I~' ~~~ -X̂  >lî  ̂ "̂ / /̂ Îtti

/
3536213

87 98:37:01

. : ..i-1 ——— 1
- ——————— - . bk' " "~

12/15/3-7-- 98:37?91 CH= "fl" PS= 1.

RUN 19 INDEX 19

: : i '-. L—-i i i-: !— " '

8837596 92 \
313583 93
?̂T'?-r̂ 2 //*--'*:'*/r'f**
2^444^3-; ;
ĵ 8i99)i -7̂ ^ ;
3327323 " = 5Z07-6' /f̂ fy*

87 98:33:58 :
- . , , •

.4 '"J ——— !—————————— ..... , m foj.

i. 23 :
1. 82

MfiLCOLM PIRNIE MILLCRK PR 12/15/87 88:33:58 CH= "fi" PS= 1.

= __^ 1. METHOD 0. RUN 11 INDEX 11 ^ _ , rtARIQ2562
PhflK# RREFi?; RT flREfl BC



3 y, 453
4 1, 162
5 9, 233
6 9. 683

~'TRL 180,

^HRNNEL fl INJECT 12/15/87 08:44:45
7 flZ 1

119JL<2 S:I--

INPUT OVERRflNGE flT RT= 2.13

MflLCOLM PIRNIE MILLCRK Pfl 12/15/87 98:44:45 CH= "fl" PS= 1.

FILE 1. METHOD 9. RUN 12 INDEX 12

PEflK* RREFi?-; RT flREfl BC

1 34. 786 8. 43 9044788 82
2 3.̂ 61 8,63 3203̂ 383
3 8. 345 1. 31 <̂ &242̂ )02
4 U. S±7 1. 48 ~lre_̂ T2 Ci3
5 8. 671 1. 83

A

TOTflL 189. 3559411

CHflNNEL fl INJECT 12/15/87 98:52:59
_/ RZ 1______

HHLCOLM PIRNIE MILLCRK Pfl 12/15/37 98:52:58 CH= i!fl" PS= 1.

FILE _ 1. METHOD 8. RUN 13 INDEX 13

PERK# flREfl?; RT flREfl BC

i 95, 883 8. 43 10189762 02
2 <, 452 8. 63 366884 83
3 8. 284 1. 33 38223 82
4 8. 316 1. 5 33541 83
5 9, 866 1, 84 6968 91

100' 10627238

ARI02563 ^
CHflNNEL fl INJECT 12/15/87 88:55:41



• y ,
-

.COLM PIRNIE MILLCRK PA 12/15/87 88:55:41 CH= "A" PS= 1.

FILE 1. METHOD 8. . RUN 14 INDEX 14

PEAK# AREflX - RT AREA BCL ;

i 95. 58 8. 43 9705286 82
2 3. 33? -811S3 "• 339842 83
s 8. 694 • 1. 32 "78474 82
4 8.337 1.43 39264 83

TOTAL 188. . . 18154866

CHflNNEL A INJECT 12/15/87 88:58:25
AZ 1 "

NO DflTfl, CHflNNEL fl

CHflNNEL fl INJECT 12/15/87 89:08:81

^ 1.51

MALCOLM PIRNIE MILLCRK PA 12/15/87-89:08:01 CH= "fl" PS= 1.

FILE 1. METHOD 8. RUN' 16 " INIJEX 16
i

PEflK* flREflX RT _ flREfl BC :

1 96.813 8743' 9468492 02^ !
2 3. 453 0.64 348534 03 ...
3 0. 214 1,33" 21123 02 i
4 8.32 1. 51 31575 83 •

- '
TOTflL 188. 9861724 ^

CHflNNEL fl INJECT 12/15/67 89:03:34 -
i________ - • : : - ! • - _ _ _ _

b4

MALCOLM PIRNIE MILLCRK PA 12/15/87 09:03:34 CH;
FILE 1. METHOD @. RUN 17 INDEX 17

" "



i 35, 353 8, 43 94fifi399 H2
f 4, 121 0, 64 40993̂  Ci3
s a. 297 1,33 28559 92
<* V.S±S 1,51 3118H Pi7

TAL 198. 3343865

fl INJECT 12/15/8793:15:18
RZ i

MflLCOLM PIRNIE MILLCRK Pfl 12/15/87 83:15:18 CH= "fl" PS= 1.

FILE 1. METHOD 8. RUN 18 INDEX 18

PERK* RRERX RT flREfl BC

1 35. 913 8.43 9112878 92
2 3. 49 8, 63 331552 83
3 8.28 1,32 26574 82
4 9. 318 1. 49 38225 83

TOTflL 188. 3581229

-HflNNEL fl INJECT 12/15/87 83:18:14
~ "_AZ 1

, b.s

PIflLCOLM PIRNIE MILLCRK Pfl 12/15/87 83H8:14 CH= "fl" PS= 1,

FILE 1. METHOD 9. RUN 13 INDEX 13

PERKS flREfl?^ RT flREfl BC

1 36,133 8.43 3234613 92
2 3, 332 9.63 321923 93
3 9, 2 1. 31 13317 92
4 8,275 1.43 26575 83

TOTflL 188, 3662434

FflULT 49: flT 2699

L-'HflNNEL fl INJECT 12/15/87 93:23:41

.ol. 31



MALCOLM PIRNIE~~MILLCRk PA " "' 12/15/87 89:23:41 CH= "R" PS= 1.
i

FILE 1. METHOD 0. " ~ RUN 28 INTJEX 28

K# flREfl?-; RT """ flREfl BC '

i 95. 959 8.41 9278793 82 •
2 l, 526 8. 62 348939 83
j" 8. 2 1. 31 19384 82 '
4 8. 315 l, 48 38412 83 !

TOTAL 188. "~" 9669528 '

CHANNEL A " INJECT 12/15/87 89:42:18
~S AZ 1 " * • " !

TT9"

MALCOLM PIRNIE MILLCRK PA 12/15/87 89:42:18 CH= "R" PS= 1.

FILE 1. METHOD 9. RUN 21 INDEX 21

RRERX RT flREfl BC

1 98.56 0.4 8366987 02 !
2 1.245 1.31 105784 02
3 9,135 1.82 16551 03

TOTAL 188. "" " 8489242 " '

CHANNEL fl INJECT 12/15/87 89:47:56 ,
/ flZ .1 ...... . " .. -- '

MALCOLM PIRNIE MILLCRK Pfl 12/15/87=93:47:56 CH= "fl" PS= 1.

FILE 1. METHOD 8. ""' RUN 22 " INDEX 22

PERK* RREfl.% RT RRER BC .

1 95.735 0. 42 7984347 02
2 3. 244 0.63 270576 03
3 8.319 1.31 26648 82
4 8.196 1.48 16356 @3
5 8. 585 1.83 42141 81

TOTRL 199," 8348060 ' RR | 02566



, ^.. . -• \J CP- //

.

MRLCOLM

FILE 1.

PEflK#

1
2
3
4
5

TOTflL

CHflNNEL
•~7

W,i_COLM

FILE 1.

PEflK#

1
2
3
4
5

TOTRL

CHRNNEL

-SET

/̂ f, 83 •
1,4¥ •

PIRNIE MILLCRK PR

METHOD
HREflv

96. 428
2. 88
0=373- -•
8.251
a, yfoy

188.

R INJECT
HZ 1

——— ̂ ——— ' ———

--*=* ~~Ĉ
/*= IV82

0r-
- RT

8. 42
9. 63

'-1.3
1.47
1. oS

-x- ,, -i — ;
- —— —————————— - ———————————— 7F3

-- :. .! - • •• •

12/15/37 :- 89: 58: 58 CH= "R" PS= 1.

RUN 23 :- INDEX 23

AREA BC --.' ;

9382345 82 :
277794 03-, ; . .'
35949 82 1
24169 83 T ! .
6648 81:= !

f r
9646897 • £6-/V— fr /̂ ^

12/15/87 18:85:31 . ;

=̂

PIRNIE MILLCRK Pfl

METHOD

flREfl?{ - - -

95. 388
3. 512
8.535
8. 325
8. 24

188.

R INJECT
H7 1

8.

--RT -

8. 42
' 8. 63
1.31
1.48
i, sac

A --1 ———— ]

31 ̂^ ' ^^ "

12/15/87 18:85:31 CH= "R" PS= 1.

RUN 24 INDEX 24

flREfl BC_ . !

8967848 82 '
338176_8_3[ ; ..

___38555j33 ^

9488643 :: ' . . ^9 " * /*&&f

12/15/87 18:88:19

—————
———— "T

A-> — :
- ————————————— . ;-o-

1-M

1.82

_COLM PIRNIE MILLCRK Pfl .12/15/87 18:88:19 CH= "fl" PS= 1.

FILE 1. METHOD 8. RUN 25 INDEX 25

PEflK# flREAX RT AREA BC ARI02567
1 _ 95.1.?? " -7̂ 0 ̂ 4?



"OTflL 100, 994714,1

"
12/15/87 19:12̂

MflLCOLM PIRNIE MILLCRK Pfl 12/15/87 19:12:58 CH= "fl" PS= 1.

FILE i, METHOD 9. RUN 26 INDEX 26

PEflK* fiREfi?^ RT flREfl BC

1 35.647 9.43 3682384 82
2 s. j-:47 8. 63 336874__̂ 5>.
3 8. 473 1, 32 4̂SSŜ ~&sr
4 0. 392 1. 43 38288 93
5 0. 225 1. 84

TOTflL 180. 10833935
/-

/ yCHflNNEL fl INJECT 12/15/87 19:17:11
—— flZ 1

INPUT OVERRHNGE RT RT= 0.53

MRLCOLM PIRNIE MILLCRK Pfl 12/15/87 18:17:11 CH= "fl" PS= £.

FILE 1, METHOD 9. RUN 27 INDEX 27

PEflK# RRER?i RT RRER BC

i,466 a,4 42975 92
0. 957 8. 5 1648 82
23,228 8.54 666783 92

•"' -"- ~ - 74852 82
838451 92
37166 82

23, 818
16, 532

1001 2879281

~- U o K 11,: c" r



nHLCOLM PIRNIE MILLCRK Pfl 12/15/87 10522:46 CH= "fl" PS= 1,

HILh 1.

PERKtt

1
ij
<

4
=•

g

TOTflL

CHflNNEL
r

9
MflLCOLM

FILE 1.

PERKS

__
i
_£
4
5

TOTflL

CHflNNEL
S

METHOD

HREflK

3, 917
0, yea
14. 448

li! 45"
42. 44

188.

fl INJECT
RZ -1

—— —
———— ̂_»e ———— - __
- ————— = ————

PIRNIE MILLC

METHOD

— ppcwv
i 1 1 -. !„ i I ! *

56. 524
1. 885
8. 224
9. 884
41. 363 -

188.

fl INJECT
R7 -t

————— M-^

8. RUN 28 INDEX 28

- RT RREfl BC :

8, 41 39863 91 :
9. 63 12732 92 ;
9, 73 138884 93 :
1. 88 339243 92 ;
i, 2b x̂ r77ĵ az>a2

,*~ tr / /._.._,___ 2̂5̂ /f " 5 /<l̂ iciaS ^

12/15/87 18:31:89

-~\ ~'
—— ——— - •&-* ' "

•1, ~:i'L* '""
: -1 _ fid

— ER 9 ;

RK Pfl 12/15/87 10:31:09 CH= "fl" PS= 1.

0, RUN 29 " INDEX 29

RT fiREfl BC :

0. 43 10378272 92 :
a. &<_;- ^-^ 1̂ -2 2 ay
i, 94 41219 05
1,31 15378 01 :
1, 84 7594483 01 :

18360674 v5̂ -/?"̂ ~ /

A •-. fA =; ..'OT -1 .Ĉ  = ~- A ' !AA
-i.-—i J--_=t- •-' ! _i_1.' • -1--T * ----T

^ —— .

__ s *_' _!•

fPt/J

~3

i

<n̂ y

i

i . 84 1

hK 8

X.COLM PIRNIE MILLCRK PR 12/15/37 19:34:94 CH= "fl" PS= 1

. METHOD 9, RUN 30 INDEX 39

PEfiKtf fiREfi?-; RT flREfl BC



a, Q04 9,87 .._ 833-€5 '
f_ 9,274 1.93 51559 95
5 9, 97 1. 3 13136 91
6 42, 682 1. 84 3816362 91

~~7RL 188, 18783947

CHflNNEL fl INJECT 12/15/87 10:36:52

=t= ———————————
, 64 , 41

—————————————— - ———————————————————————————————————————— l

MflLCOLM PI

FILE 1,

PERK#

1
2
s
4

TOTfiL

..ifiNNEL fl
r

f
x̂ =

P1RLCOLM PI

.- J.L.L 1,

PERK*
.7
i!
_i

"OTRL

CHflNNEL fl

RNIE MILLCRK

METHOD 9

flRER'i

64, 543
0. 85
3.123
31. 472

198.

INJECT
flZ 1

~~ . 64

RNIE MILLCRK

METHOD 9

RREfl?v;

62, ?<39
9, 811
36, 83

199,

INJECT
RZ 1

PR 12/15/87 18:36:52 CH= "fl" PS= 1,

RUN 31 INDEX 31

RT flREfl BC

8. 41 1262141 82
0. 64 16623 83
1. 32 61178 82
1. 84 ̂ €̂±5167"̂

1355389 4&/_?~'5 f Ŝ fr*

12/15/87 19 : 49 : 95

. 41

.. i

Pfl 12/15/87 19:48:05 CH= "fl" PS= 1.

RUN 32 INDEX 32

RT flREfl BC

8. 41 1874623 92
0. 64 ^̂ jL23a4. 93
1, 84 <̂ £2622Â 'l.

1724931 7 -i i^n

•1 -T .•'••* =r ..!O"7 -1 Q « !=:•'' > .-j •"•-*•£-" .̂-Jf '_' s ie3« -_'i « j.£.

,64

'ftR!02570



FILE 1.

PEAK*

1

k '

METHOD "

3.9. 844
8.956

TOTAL 188.

18:55:88
CHflNNEL A INJECT

F

MALCOLM

FILE 1.

PEAK*

1
2
3

TAL

CHflNNEL
r

7
MALCOLM

FILE 1.

PEAK*

1
2
3

TOTRL

•1NNEL
V

^

fl- - RUN 33 % INDEX 33

RT AREA BC ' .'

0.42 1268812 8^" ' ^ .
8.64 12249 83 :

1281861

12/15/87 18:57:58 |

- - -^- .41

s

1
PlKNIb MILLCRK PA 12/15/87 18:57:56 CH= "A" PS= 1.

METHOD

AREAK

99. 295
8. 584
8.121

188.

A INJECT
AZ 1

^ 38 —
1.82

8. RUN 34 INDEX 34

RT AREA BC

0.41 5223963 82
0.64 30717 83
1.31 6373 81

5261053 ' ŷ '̂̂  /̂ ,

12/15/87 11:08:54 '

- ^ ^ .

PI RNIE MILLCRK PA 12/15/8711:80:54 CH= "fl" PS= 1.

METHOD

RREfl.%"

99. 293 :_.
8. 594
6. 113

188.

R INJECT
A7 -4

0. RUN 35 INDEX 35

RT flREfl BC

-8. 41 5482866 82 _
8.63 32778 83
-1.3' ' 6266 81

"̂ ^̂ ""*" r/ 4̂ -* ^̂  /̂ 2*̂ t̂

12/15/87 11:41:14

' AR U)257I
1.85 .^- - ^ - - - ' **"



^huCOLM r'lKNIh PULLCRK FH l2/15/h'7 Il:4d?:l4 CH= "fl1" PS= 1,

FILE 1, METHOD a, RUN 36 INDEX 26

P.EflKft FiREfl?-; RT flREfl BC

i 37,399 8. 43 8597653 92
2 1, 89 8, 63 165833 93
S 9, Q4< 1, 22 2777 PH
4 0, 068 1, 35 5933 91

TOTflL 188, 8773281

CHflNNEL fl INJECT 12/15/87 11:43:59
/ R7 1_________________

.̂-. <
, b-£ '""

MflLCOLM PIRNIE MILLCRK Pfl 12/15/87 11:43:58 CH= "fl" PS= 1.

FILE 1. METHOD 8. RUN 37 INDEX 37

PERK* flREfl?-; RT flREfl BC

1 38. 213 8. 42 8974661 82
2 i. 747 0, 63 1436S3 93
3 9, 9.̂ 3 1. 32 3245 81

TOTflL 199. 3221575

CHflNNEL fl INJECT "12/15/87 13:34:05

, bJ 1.

PlflLCOLM PIRNIE MILLCRK Pfl 12/15/87 13:34:85 CH= "fl" PS= 1,

FILE 1, METHOD 9, " RUN 38 INDEX 38

PEfiKtt flREfl?^ RT flREfl BC

i 36,867 8, 42 3331358 82
2 3,466 8, 63 338845 93
3 8,165 1. 32 16178 92
4 0,302 1, 43 29529 93

iOTRL 199, 3776433

CHflNNEL fl INJECT 12/15/870:̂ 6:47 ftR 102572
- r ft? i ; •



COLM PIRNIE MILLCRK Pfl 12/15/87'13:36:47

rILE 1, METHOD 9. ; RUN 33 INDEX 33

PEFtKw FiREfi?i -- RT RREfi BC .

i 96, 311f_=,
7

i!
9.
8,

341
963
-1 ~'4
144

9.
-L*
-1
-L.-.

1.

bl
87
~-

46

345211
7154
13886
14921

*• T -

Uo
95
92
93

108,

CHRNNEL H INJECT 12/15/87 13:48:82
r HZ i_________________________

"*LCOLM PIRNIE MILLCRK Pfl 12/15/87 13:49:82 CH= "fl" PS= 1.

*,LE 1. METHOD 8. RUN 48 INDEX 48

PERK# flREfl?^ RT flREfl BC

i 36,238 9, 43 3727871 92 :
2 3v 636 9. 63 367518 98
3 9. 978 1, 93 7316 85
4 0. 048 1. 32 4845 01 :

TOTflL 180, 10108150

CHflNNEL fl INJECT 12/15/87 13:53:54
r RZ i _______ ;__________

MflLCOLM PIRNIE MILLCRK Pfl 12/15/87 13:53:54 CH= "R" PS= 1.

'LE 1, METHOD 0. RUN 41 INDEX 41

j-£fiKtt FiREFiS RT RRER BC

1 36.57 9.42 3688837 82 ^
2 2,933 9,62 21845892 ft R I 0 2 5 / 0
3 1,911 9.74 191381 03 M



CHRNNEL fl INJECT 12/15/87 13i=ifi:37
2_

1
MflLCOLM

FILE 1,

PERKS
-A
_L

3
4
5

TOTflL

CHflNNEL
——— m
— «g

/

MflLCOLM

FILE 1,

PERK*

1

4

6

TOTflL

PIRNIE MILLC

METHOD

fiREfl?;

36, 331
2, 132
1. 837
8. a43
8, 457

100.

R INJECT
> flZ 1

, -H-U
——— -"-
—— =___ —— ....

x-*
ER 8 ..

PIRNIE MILLC

METHOD

RRER?i

a, 46
1. 872
45, 324
0. 388
38, 952
21, 984

190,

TT32

R'K Pfl

9.

RT

9, 42
Q. 63
9. 75
1. 97
1.32

12/15/

RUN 42

flREfl

8683124
198388
92652
3824

8338833

12/15/87 14:88

RK Pfl

0,

"RT"
9, 16
a, 4
a, 7
1, 98
1. 22
1,85

——— . ,-'k
1 . ••:?

12/15/

RUN 43

flREfl

19475
42611

1831459
8813

683831
438478

2275724

,11 _____ !
, .-''5 ' D-

87 13:56:37 CH= "fl" PS= 1.

INDEX 42

BC

92
92
9~:

m *? ̂ XPf2_ Tftf-rf& JUT .r

> - /

:36

,

1. 85

87 14:08:36 CH= "fl" PS= 1.

INDEX 43

BC

82
92
92
82
82
83

sro sy

CHRNNtL fl INJECT 12/15/87 14:85:19

1. 5U-



PlHLCOLM PIRNIE- MILLCRK PR 12/15/87 14505:13 CH= "fl" PS= ±.

— Tip -1

CI! i— i— 4 £•*' *̂ *~ __nr-.7r

> !
2
•?

4
5
6

TOTflL

CHRNNEL
r

MflLCOLM

FILE 1.

i™*
1
-— i
—•
4

TOTflL

CHflNNEL

>

MflLCOLM

FILE 1.

PEflKft

* i
4

— :-: T- i-> ;

MhTHOD 0,

RREfl?i RT

2, 863 9. 41
9, 342 " —— 9. 64
14, 371 0, 74
25. 31 1, 1
13, 737 -— 1. 23
42= 171 1, 5

198,

fl INJECT 12/15
RZ 1

— -=-— ' ~

PIRNIE MILLCRK PR

METHOD 8.

RREfl?i RT

30. 528 8, 42
2,61 "8,62
6. (7 1. 32
9, 832 1, 82

199,

fl INJECT 12/15
R7 1

———— - ————— -

f̂  1.84

PIRNIE MILLCRK PR

METHOD 9,

flREfl?^ RT

88, 656 9, 43
3, 895 0. 63
7. 447 1. 33
9. 032 1. 84

.•i :-j :"_•

HUN 44 . INDEX 44

38233 81 E
12556 92 '

345252 82 ;
183851 92 ;

1332539 : ffrStf- 5 '

/87 14:21:46

,„ . . ———— ——— •- —————————————————— r^ —— ' ̂  ——
2 *_.* t——

12/15/87 14:21:46 CH= "fl" PS= 1.

RUN 45 INDEX 45

flREfl BC

18435671 92 :
.J?02583 03
7R436i RLJ^1

11533782 ! s&jf-!?' /t.

/87 14:25:92

———————————— rf-» ———
—————— — ————— - , to-

12/15/87 14:25:02 CH= "fl" PS= 1.

RUN 46 " INlJEX 46

HREfl BC

3621626 92
412324 02

^̂ ±̂ &RI02575 &**-*%

/<m,j?

D
_j

rzẑ y

1

/df&fa,'
TOTfiL 109, 19852728



r

MflLCOLM PIRNIE MILLCRK Pfl 12/15/37 15:29:29 CH= "fl" PS= 1.

FILE 1, METHOD 8, RUN 47 INDEX 47

PERK* HREfl?; RT RREfl BC

1 96, 942 0, 43 3177121 92
2 s, 185 9, 64 394362 R3
3 0, 773 1. 34 73841 91

TOTflL 199, 3555324

CHflNNEL fl INJECT 12/15/87 15:23:28
i HZ 1

. b4

-COLM PIRNIE MILLCRK PR 12/15/87 15:23:29 CH= "fl" PS= 1

FILE 1. METHOD 9. RUN 48 INDEX 48

PERK* RREfl?i RT flREfl BC

1 36, 146 8,43 8453533 92
2 3, 912 a.64 264787 83
3 a, 843 i, 34 74873 91

-OTflL 199, 8792333

CHflNNEL fl INJECT 12/15/87 15:31:21

MflLCOLM PIRNIE MILLCRK Pfl 12/15/87 15:31:21 CH= "H" PS= 1.

-E 1. METHOD 9. RUN 43 INDEX 43

PEflK# flREfl?; RT flREfl BC

1 96,362 9.43 3563455 82
2 2,638 9.64 26836383
3 9,4 1.33 39501 91



•JHANNEL fl •- INJECT 12/15/87 15:3*: 1:

i, 32

MALCOLM KTPNTF MT[ i rp^ -Q ^ :
" "^^ ^ 12/15/8? 15:34:11 PH= "p» PO=

HLE i. METHOD 0. RUN 50 INDPX 5,
PEflK* RREflv RT - -

36. 788 8, 43 9594425 02
2. 534 8. 63 257141 93

,2 fi.£-is "" •" ̂ --- 61255 01

3912821

CHflNNEL fl INJECT 12/15/87 15:47:5
HZ -

41

MHLCOLM PIRNIE MILLCRK Pfl -i
- - _, ^ M - i H ij= «fiH pe_ __

FILE 1. METHOD 8, RUN 5± ;

J' !

•-'-L

RT flREfl BC

8, 41 5653338 flc>
_ i'"o7c'y PI 2

*f& 1. 31
TOTAL 188,

1.31 4348 81

5743875

CHflNNEL,fl INJECT 12/15/37 15:57:-16

OL« PIRNIE MILLCRK Pfl- "̂ 2/15/87 15= SrlS CH="fl" PS= ...
METHOD 9. P|iKi =••- ^iin-.^.,1,= -.uH _i.i lNj.it A 52

HPPSV - - f.^ :" 102577



4 0.064"- 1,32 - 2445 ̂&" *°

TOTflL 188,

16:97:09
'"":RNNEL fl INJECT 12/15/87 16:08:13

f RZ l__________

MflLCOLM PIRNIE MILLCRK Pfl 12/15/87 16:08:13 CH= "fl" PS= 1.

FILE 1. METHOD a, RUN 53 INDEX 53

PEAK* flREfl?; RT flREfl BC

1 37, 698 9, 42 8849157 82
2 2. SSS 9, 63 211638 93
S 9, 955 1, 3 5914 81

TOTflL 198. 3956883

CHflNNEL fl INJECT 12/15/87 16:11:21
7 RZ 1________________

MflLCOLM PIRNIE MILLCRK PR 12/15/87 16:11:21 CH= "fl" PS= 1.

FILE 1, METHOD 9, RUN 54 INDEX 54

PEfiKft HREfl?; RT flREfl BC

1 37,714 9,42 8361873 02
2 2, 286 9. 63 135585 83 £•

t
TOTflL 198, 3556658

CHANNEL fl INJECT 12/15/87 16:24:15
'J HZ 1

MALCOLM PIRNIE MILLCRK Pfl 12/15/87 16:24:15 CH= "fl" PS= 1.

FILE 1. METHOD 0. RUN 55



•-.

*~
Jf
-_-
4
i —

• •«•-

CHflNNEL
f

MflLCOLM

FILE 1.

PEfiKft

i
2
3
4
5

•"flL
CHflNNEL

r..

MflLCOLM

FILE 1.

PEflK#

1
il

_<

4
5
6

• 7
3

~r :-i ~r •:-, i
i U i nL

fa i! = •_' 1 4
.-: .-: ,-; —

'— *'~ O "7

i, 956
—7 — . .— . .—
i = _:•:_"_:

199.

Ci T k= T £T •" T
: i j. t 1 -_: t_ :_- 1

H71 -1

PIRNIE_MILLC

METHOD

flREfl?;

81. 534
1. 333
6. 556
2. 727
7, 73

18-8,

fl INJECT
HZ 1

—— — ——— •

^̂

PIRNIE MILLC

METHOD

HREfl?;

1, 726
a, 116
J, 279
36, 3
6, 35
iii , 2 i' y
23, 467
29, 484

199.

-9,42 389351̂  021-̂
i!«'J^ X-JOt/O.-L tlii. :

8. 75 722317 93 !
1, 32 210948 al :
-J.. 0-4- r'^bbvx m - ,*.?£* /*&*56-?'? ̂  x /'

18785410

12/15/87 "16: 27: 11

1 "" -1
-̂ -—— , ̂_ —————————————————————————————— J-^ ———— -"-T r'5'- ——— '

J

RK Pft 12/15/87 16:27:11 CH= "fl" PS= i.

9, RUN 56 INDEX 56

RT flREfl BC •

9.42 8904012 "82
0.62 145593 02
9. 75 715428 93 ' =
1. 3 237557 92
1. 83 859938 83

s /- /W .

19312538 '̂̂ A/ 72X *"
/ -yce' f$

fte >'
12/15/87 16:38:21

.. .. . . . . ;
. _.— ... ——————————————————— : —————————————————————————— _a_ !

j- , _:- i.

RK PR 12/15/87 16:39:21 CH= "R" PS= 1=

9, RUN 57 ; INDEX 57

RT flREfl BC

0. 4~" "41367 92
a, 52 2814 82 i
a, 6s 73718 82 -
8, 71 382542 92
9. 38 154381 92
1. 96 55387 92 faS& S*
1. 32 716428 92 . ; #p ŝ f ^ /£>
1. 84 438982 93 / °̂̂  ^

. ' 4 ̂.0/'2. ̂ tf'

2431223 : ffA >

CHflNNEL fl INJECT 12/15/87 16:33:27
RR102579



1. 53

iNPUT OVERRflNGE HT RT= 9.96

HHLCOLM PIRNIE MILLCRK Pfl 12/15/87 16:33:27 CH= "fl" PS= 1.

PILE 1. METHOD 9, RUN 58 INDEX 58

PERKS flREfl?-; RT flREfl BC

i 1, 73 9. 41 38538 91
2 9, 661 8. 64 14236 82
S 9, ,-'85 8. 73 288366 02
4 45,033 1. 83 371183 82
5 14, 647 1.28 315386 82
6 28.933 1.5 685855 03

TOTflL 198. 2153284 ^ ̂ '

CHflNNEL fl INJECT 12/15/87 16:37:13
"S RZ 1__________________________________

1.32

MflLCOLM PIRNIE MILLCRK Pfl 12/15/87 16:37:13 CH= "fl" P"5= 1.

FILE 1, METHOD 8. RUN 53 INDEX 53

PERK* flREfl?; RT flREfl BC

i 35. 62 8, 42 8533426 82
2 2.52 8.63 226478 82
3 i.487 8. 75 133653 93
4 9. 23 1. 32 29645 92
5 9, 143 1. 48 ' 12tF26 93

TOTflL 190, - 8387832 &"-*' ^/

CHflNNEL fl INJECT 12/15/87 16:40:12

1,32

MflLCOLM PIRNIE MILLCRK"Pfl 12/15/87 16:4l *3 ftU* "R" PS= 1.

PILE 1, METHOD 9, RUN 69



-i-

3

5

,WftL

CHflNNEL H
/

/

MflLCOLM PI

FILE 1.

PEflKtt

1
2
3
4

•RL
CHRNNEL fl

"1

f

ilHLCOLM PI

FILE 1.

PEflKtt

-i
2
"*

4

TOTflL

•-.sRHMEL H
r

ki, -Sb4
1,331
r:~ -j; o
? * X : '_=

0. 133 ;

198.

INJECT
R7 -i

r̂~

RNIE MILLC

METHOD

flREfl?;

35. 656
2. 434
1. 685
8.385

100.

INJECT
flZ 1

TL 64
rs -7̂

1= 32
1= 54

- - - —

12/15,-

— ——— —

i, ss

RK Pfl

0.

RT

0. 42
0. 64
8. 75
1.33

2@84i@ 62 :
1£Z6_15 83
«v*- '~j '•" '' '̂  — -̂ -' =—
H636 83 :

:rjq-i =?Qqp. <r/i.l6-- "/' ,&<>'£>,*l— ( •— * -t- •—- — - — • *-.- . ^ (f J iff f ' ff*
/

•!87 16:43:28 i

A -'I ——— \

12/15/87 16:43128 CH= "fl" PS= 1.

RUN 61 INDEX 61

flREfl BC

7357748 82
282528 82
133543 93
25337 81 '̂̂ ŷ ^ t**0£*>

8313148 :

12/15/87 16:52:41

RNIE MILLCRK PR

METHOD

flREfl?;

36, 612
— -~' -— :• * ii_

a, 034
a. a34

100.

INJECT
S7 -1

0.

RT

..0. 42
-8. 64
1.31
1. 48

" 12/15

: ..-j -~J —————— ___ 5

- ————————— - ———— ' , 64

12/15/87 16:52:41 CH= "fl" PS= 1.

RUN 62 INDEX 62

HREfl BC :

8114878 02
268762 ajc :
7303 02
7854 03 ! " ^ , , — », ,

/•/_-3? "6 X^/^
8338683 :

,--'87 16:56:86 ,
i A 9 ̂ \ 0 *



flHLCOLM PIRNIE MllLCRK Pfl 12/15/37 16; 56 = 06 CH= "fl" PS= 1.

FILE 1, METHOD 9, RUN 63 INDEX 63

"RK* RRERX RT RREfl BC
,4

<->
i-.

TOTflL

CHflNNEL
'/.

/

MflLCOLM

FILE 1.

PEflK*

1
2

4

TOTflL

CHflNNEL
r.

—— «

f

HfiLCOLM

FILE 1,

PEflK*
•ij_
Oi_
_<

"RL

CHflNNEL
r

93, 258 9, 42
6, 742 8, 64

198,

fl INJECT 12/15/
RZ 1

PIRNIE MILLCRK Pfl

METHOD 9.

RREflK RT

36. 48 9, 42
2, 233 9.jS4
9. 113 1. 32
0. 108 1. 5

188,

fi INJECT 12/15/
RZ 1

f^" —— . bJ-

PIRNIE MILLCRK PR

METHOD 9.

flREfl?-; RT

39, 567 9, 42
y» -i3o a, b^-
Q, 835 1. 32

199.

H INJECT 12/15/
RZ 1

7735499 92
559219 93

8294619 &3?~f x̂ X
••

87 17:94:91

.., .-j ___ j

12/15/87 17:84:91 CH= "fl" PS= 1.

RUN 64 INDEX 64

fiREfi BC

7944966 92
271178 93
9829 82
8853 93

8233923 J,̂  ~ / /̂ X

87 17:93:13

12/15/87 17:83:13 CH= "fl" PS= 1.

RUN 65 INDEX 65

HREfl BC

6882481 82
23373 83
2836 91

6928556 /v 2. </ ̂  4* /ffZ&fr-

87 17:12188 ftR 102582



MflLCOLM PiRNIh MILLCRK Pfl 12/15/37 17:12:99 ' CH= i!n" PS= 1.

.E 1, METHOD 0, RUN 66 - INDEX 66

iK# fiREfiS RT

1 38. 713 9, 41 4314255 02
2 9.375 9,63 18645 93
3 a. 396 1, 33 45100 91

TOTflL ' 188. 4378908 -ŷ -̂j - / /̂ ^ *.

CHflNNEL fl INJECT 12/15/87 17:14:53
'f RZ i__________________

MflLCOLM PIRNIE MILLCRK Pfl 12/15/87 17:14:53 CH= "fl" PS=

FILE 1. METHOD 9. RUN 67 INDEX 67

- "~iK# flREflX RT flREfl BC

W i 93. 625 8.41 4682548 82 :
2 8. 375 8.64 17638 32 ^

TOTflL 189. 4789178 :

CHflNNEL R INJECT 12/15/87 17:18:15 '
'f RZ 1

. 62

96

MflLCOLM PIRNIE MILLCRK Pfl 12/15/87 17:18:15 CH= "fl" Pi

FILE 1. MCMETHOD 9, RUN 68 INDEX 68

IRKtt RREFf?; RT flREfl BC

i 33, 593 "' 9. 4 5433692 92
2 9. 433 9.62 23883 93
3 9. 864 1. 23 3544 81

ML 188. 5521835

CHRHNEL fl INJECT 12/15/87 17:28:53 ftRlf]2583
—L____B-£ 1___- - - -.--_______:____________________•.______———



MRLCOLM PIRNIE MILLCRK PR 12/15/87 17:29:53 CH = "fl" PS= i,

. _LE 1. METHOD 9. RUN 63 INDEX 63

PEflK* HREfi?; RT RREfl BC

1 33, 216 0,42 5613918 92
2 8, 493 . . a, 63 23149 93
S 9, 375 1. 33 21229 01

TOTflL 199, 5657378 frf.

CHRNHEL fl INJECT 12/15/87 17:24:59

MflLCOLM PIRHIE MILLCRK Pfl 12/15/87 17:24:53 CH= "fl" PS= 1.

FILE 1. METHOD 8. RUN 79 INDEX 79

3K# flRERX RT flREfl BC

1 36. 331 0. 42 7932854 92
2 s. 217 9, 63 264959 93
S 0.162 1. 32 13327 92
4 0. 23 1, 43 23861 83

TOTflL 188, H235CiPii

CHflNNEL fl INJECT 12/15/87 17:28:18
flZ 1

1. 3B

LM PIRNIE MILLCRK PR 12/15/37 17:23:18 CH= "fl" PS= i.
FILE 1. METHOD 9. RUN 71 INDEX 71

RREfl?^ RT flREfl BC

1 3. 215 9. 41 433-37 92
2 1. 957 9, 64 14246 82
2 15.865 8, 73 293951 83
4 25. 5̂ 4 1.83 344142 92 „, . rt 0.. 0. ^̂
5 13.683 1,23 18334182 ft R 1 0 2 5 8 U ^ /
6 41. 526 1, 5 559688 83



iHNNLL fl INJECT 12/15/8.-' lf:_£l;@9

PEflK*

T"": : ""-•:Ui_i!i

.1

#

IL
2
3
4
5
6
i"

8

•'L

NEL

——————— =7 ———— '

^̂

fiRE

•"i

0
2
27
4
0

-i-8
21

199

fl

i. SJO

E MILLCRK

METHOD 8

fl?i

, 653
. 837
. 448
. fc'7b

. 889

. 883

. 617

. 691

•

INJECT

Pfl

R

RT

8. 4
8. 5
9. 63
8. 71
8. 88
1. 88
1.32
1. 85

2

12/15/8

UN 72

flREfl

38447
2248
79881
872326
32875
18612
789373
582559

316321

87 17:31:09 CH= "fl" PS= i.

INDEX 72

BC :

82
83 :
32
82
82
82
82
03

7 17:41:34

NO DfiTFb CHflNNEL H

HZ 1

HR10258S



TV*

CHROMATOGRAMS
DECEMBER 16, 1987



C'AKT _;•__..
SAMPLE __
Size __________ Ccr.cn.

Operator £.s***A4.. Cste _._>>-/^-

RERDV
DfiTE "

REflDV
DflTE " 12/16/37 - - - . _-_
TIME " 7:16
FI= i, FE= 1. MN= 8.
PRESS "ENTER-- TO SKIP ENTRY
FILE NRME=" MflLCOLM PIRNIE MILLCRK Pfi
TIME FUNCTION VFiLUE
TT= , 81 TF=" HZ TV= 1
Al , 81 TF=" PM TV= 1
W= 2,5 TF=!i ER TV= 1
TT=

METHOD NUMBER:MH=

END OF DIHLOG ~ ~" -L " -'

FT=5aa : ; '
OF = 18 . - . . . - =-= —— :| • . -- £

CHHHNEL fl INJECT 12/16/87 07:19:84

nHLCOLM PIRNIE MILLCRK Pfl 12/16/37 87:19:04 CH= "Fr PS= 1.

F".E 1. METHOD 9, RUN i INDEX 1

# HRER?; RT flREfl BC .

1 i.385 8.39 34211 81
2- 3.525 0.61 66885 82 , n o r Q -f
3 38,617 8.69 73133482 R R I U C. D O /
4 4, 118 9, 85 73842 92



& T'~ f ,f
1

' ft* '
INJECT 12/16/87 97523^43
HZ 1

*

MflLCOLM

FILE 1.

PEflK*

1
2

4
5
6

TOTfiL

r-MRNNEL
~ZL
—— =a

(IflLCOLM

FILE 1.

PEflK*

1
2

4
5
b
f
o
Q

"RL

CHflNNEL
f

*~ ER 9

PIRNIE MILLC

METHOD

flREfl?;

3, 746
33, 593
4. 137
8. 624
38, 312
21. 527

188,

fl INJECT
12 ±

— ——— T. 95 ———

PIRNIE MILLC

METHOD

flREfl?i

1. 332
a, 161
3, 812
38, 311
i, 332
2, 351
8, 867

OO "7-1 ~-

28, 561

198,

fl INJECT
5-7 .1

•"«•- ~i.4~ —— -

RK Pfl

9,

RT

8. 62
9, 63
9. 86
1, 95
1, 27
1. 78

12/16/

RK Pfl

0.

RT

9, 4
9, 49
9, 62
8, 63
0,86
a, 37
1, 85
1,27
i, 73

12/16,--

12/16/87 87:23:43

RUN 2 INDEX

HREfl BC

S7385 92
713476 92
76168 82
113J5J2 82

§£ftr£}03:
1814665

87 97:23:23

.R7H6

12/16/87 97:23:23

RUN 3 INDEX

HREfl BC

39613 82
3366 M2
73815 82
302143 82
40441 92
43215 92
1B15S 92

438877 J33>- -̂

2893752

87 87:43:26
—————————— a_a

_ - si. i'

————— L, r'H

CH= "fl" PS= 1.

2

''"̂^Jsy& m f v•y t'C- _/t̂

4

CH= "fl" PS= 1.
X

.- . /
£Tp fys '
£&&* toPijjjt'

^rttroa ht'yj0*\n258o <r̂ v *



MALCOLM PIRNIE MILLCRK PR 12/16/87 87:49:26 CH= "R" PS= 1.

E 1. METHOD 0. RUN 4 INDEX 4

PEAK* flRERX " RT" RRER BC' !

1 2. 835 8. 41 35811 81" '
2 1.855 - 8.64 13333 82 •
j." 14. 818 -@. 73 .̂87191 83' I
4 25. 81 1. 88 326PS4 O? :
5 13. 382 _ 1.29/̂ 169858%̂ ^
6 42. 1 " 1. 49 "̂bJiyjS "@3-

TOTAL 188. "" 1263271

CHANNEL R INJECT 12/16/87 87:58:23
-C———"Z-L

MALCOLM PIRNIE MILLCRK PR 12/16/87"87:58:23 CH= "R" PS=

E 1. METHOD 8. RUN "5 " INDEX 5

PEAK* RRERX RT RRER BC ^

1 2. 729 "3. 41 35325 81" i
2 8. 991 8.64 12828 82
3 14.229 8.73 184178 83 '
4 24. 86 1. 09 321%Ŝ L_82 !
5 13.681 1.29_ <̂ T76048jb2
6 42. 662 1. 49 " "̂ 5ZT?7 88
7 8. 928 1. 81 12811 85 :

TOTAL 188. 1294363 !

CHANNEL R INJECT "12/16/87 68:81:22 :

COLM PIRNIE MILLCRK PR 12/16/87 88:81:22 CH= "fl" PS= 1.

FILE 1. METHOD 8. RUN 6 INDEX 6

PEAK* RRERX RT RREfl BC

2; 788 —_B. 39" 35565 81 &RIQ2589



=̂̂ -̂̂  *̂ \/ 7/7
j —. - - - -V. - *^ '17t<y4a g^

TOTflL 189, 1313558

,nMHEL fl INJECT 12/16/87 03:12=32
...flZ 1

4
MflLCOLM PI

FILE i,

PEflK*
'i
.£.

2

TOTflL

CHflNNEL R
r~

/"
MRLCOLM PI

FILE 1.

PEflK*

j_
^
3
4

TOTRL

CHflNNEL fl
fl? 1

,-£« ,yeLK a

RNIE MILLCRK Pfl

METHOD 8,

RRER?^ RT

34, 286 8, 41
5. 714 2. 96

199.

INJECT 12/16/
flZ 1

————— —— i- ̂"z:~i, 58

RNIE MILLCRK Pfl

METHOD 8,

flREfl?^ RT

36. 514 8. 42
3, 89 8, 63
9, 114 1. 32
9, 282 1, 5

199,

INJECT 12/16,

JT~~̂ =̂J»-1 , .-,

.41

.-: — j .'A .-— s -: -? jli— r a .-i •-( a T- -~t (~- LJ —— JI Q Ji C' C* —— -1
~L.fZ.f~ _L O :•' O i" £.= O s -L ill * __• i. •— • if — «« ' '-* ~" — *

RUN 7 INDEX 7

HREfl BC

361932 91
21336 81

- o - o f o #^ /f'f- fjkffi*—• o _i- o o o

'87 83:24:31

.-1 -i —— J—— - — ———————— , bJ

12/16/87 83:24:31 CH= "fl" PS= 1.

RUN 8 INDEX 8

flREfl BC

3439332 92
skiZ2±s v<
11169 82

*' '̂ ^ "~" fftfeM &*M ,
9788316

-'87 89:56:43

,̂  --j __ i
— — ———— — . b,=-

MflLCOLM PIRHIE MILLCRK PR ft R 1 fi^&7 89:56:49 CH= "R" PS= i.



rtPlKtt RRhHV ---— - ;:"K~f~" """" HR

~"

I.TRL

CHflNNEL fl
r

^̂
~

MflLCOLM PI

FILE 1.

PhflKf
.1
2
3
4
5

CHflNNEL fl
<"~

@, 115
9, 273

198,

"" INJECT
HZ i.

r j" *-?•

••* ~- o

1. 82

RNIE MILLCRK

METHOD • 8

HREFi?i

85, 893
9. 571
8, 588
1. 276
11. 732

199.

INJECT
P:S

1. -ii 11169 y2
1= 47 26376 83 '^ « _ _ ̂ ^
- — _ < (jr _)U '̂̂ - '&

9665633

12/16/87 93i53s35 :

=— - — >-. -"-- ' ~- --] ' = 41

PR 12/16/87 89:59:35 CH= "fl" PS= i,

RUN 19 INJJEX 18

RT flREfl BC

8. 41 1632793 98
8, 6J 18855 85
8. 74 9657 85

1908959 f6-?0'J/jt /-&£

~ O .-= -i iT ..= O -7 -1 S , -A •-.' * -i ~?-±z-= ̂.'_-=- •_• i ^.L=« S3i. . if

_̂ -?a —— Tfi-: : '̂

X

MflLCOLM PI

FILE 1.

PEflKtt

3
4
ET

0-flL

CHRNNEL H
r

^± ——

RNIE MILLCRK

METHOD 9

flREfl?;

46, 783
1. 235
a, ya4
49, 166
19. 397

100.

INJECT
RZ 1

. ,., J

————————————————————————————————————— .. • .L g2

Pfl 12/16/37 ; 19: 92: 17 CH= "fl" PS= 1,

RUN 11 INDEX 11

RT RRPfl BC :
($ '.-1 •-; ••! •?•£•« ft"-^ "10 :6-!, -r̂ - j-_;.C'̂ .>:!̂ --_i sJi

a, 63 35314 82 i .
0; 74 26232 93 :
i. 4 1168389 92
1. 82 317265 93

2398876

fblO ' s-'/v- /
12/16/87 19:97:26



^
INPUT OVER

MflLCOLM PI

FILE 1.

PEflK*

1
tc.
3
4
5
6

TOTflL

CHflNNEL fl
T

F
MRLCOLM PI

FILE 1.

PEflK*

1
£l

s
4

TOTflL

CHHHNEL H
'h

2, tfb

RflNGE RT RT= 2

RNIE MILLCRK Pfl

METHOD 9,

flREft?; - RT

67, 345 8. 41
9, 351 8, 63
8, 278 8, 74
Pi, Pi57 1, T
6, 184 1, 85
25, 786 2, 88

199,

INJECT 12/16/
HZ 1

1. 84

RNIE MILLCRK Pfl

METHOD 9,

flREfl?i RT

33, 42 9, 41
9, 368 9, 63
9, 967 i. 22
0. 145 i. 84

109,

INJECT 12/16,-
RZ 1

^ / ./.x
*^ / * ̂P

, 97

12/16/37 19:97:26 CH= "fl" PS= 1.

RUN 12 INDEX 12

HREfl BC

2233491 88
11373 95
4̂86 95

t̂ .-f o~-~7~5 p-i
^±±±56 B2 ,/ jfri
889462 93 ?̂J/"T «̂ ^ /̂

3414519

'87 19:51:57

"

12/16/87 19:51:57 CH= "fl" PS= 1.

RUN 13 INDEX 13
:~i f~l ̂ * :"~t r̂  [~- *

4352739 92
17364 83
3256 91
7034 Q±

4881194 " ., ^

•'87 10:56:46

_____ -__ ————————————————————————————————————————————————————— —— —— ———————————————————————— -jpr ———————

•LCOLM PIRNIE MILLCRK Pfl 12/16/87 19:56:46 CH= "fl" PS= 1.

FILE 1. METHOD 9, RUN 14 INDEX 14

PEflK# RREflX RT HREfl BC



< jj^ *r/ / jp'J/ " 7 /C-z-;

CHflNNEL fl INJECT."12/16/87 19:59:33
f H? -i :

i Ŝ :"
f—

INPUT OVERRRNQE RT RJ=

MflLCOLM PIRNIE MILLCRK PR

FILE 1, METHOD 0,

PEHKi RRER?i RT

i 98, 811 9, 37
2 8. 263 0, 63
< 8, 926 1. 28

TOTflL 198,

CHfiNNEL fl INJECT 12/1
' 7 fix -1

* ~f
ER 9

MRLCOLM PIRNIE MILLCRK Pfl

FILE 1. METHOD 9,

PEflKtt RREfl?i RT

i 198= 8, 41

TOTflL 189,

CHflNNEL fl INJECT 12/1
/ H7 -i

- 1

a, 36 -

12/16/87 18:59:39 CH= "fl" PS= 1,

RUN 15 INDEX 15

RREH BC

4842757 82
18777 83

-̂s/'f /***4891414 '

6/87 11:05:23

, -H-l

-- i

12/16/87 11:95:23 CH= "fl" PS= 1.

RUN 16 INDEX 16

HREfl BC

4512399 91

4512988 _?&32- ~ 7// /f&P/

6/87 11:18:01 ;

, ,-, 4 ——————————— — ———————— i

MfiLCOLM PIRNIE MILLCRK Pfl 12/16/87 11:18:81 CH= "fl" PS= 1.

FILE 1. METHOD 9. RUN 17 INDEX 17

PERK# RREPV --RT PPCQ or- :-



8= 62 276341 a2
1 8, 56 8, 84 69325 82
4 8, 6b'3 i, 83 935954 93
5 9, 996 1, 31 645 85
6 8, 141 1, 48 15297 95
7 8, 833 1. 82 19639 91

TOTflL 199, 19772291

CHflNNEL fl INJECT 12/16/87 11:14:43
RZ 1

MflLCQLM PIRNIE MILLCRK Pfl 12/16/87 11:14:43 CH= "fl" PS= 1.

FILE 1. METHOD 9. RUN 18 INDEX 18

PEfiK# fiREfi?-; RT flREfl BC

1 87. 118 8. 42 3284343 92
2 2. 785 9. 63 236851 92
S 8. 693 8, 85 64217 82
4 3. 228 1. 83 383488 88
5 8. 894 1, 32 439 95
6 9.151 1.48 16142 95
7 9.111 1,83 1189191

TOTflL 199. 19657132

CHflNNEL fl INJECT 12/16/87 11:58:27

MHLCOLM PIRNIE MILLCRK PR 12/16/37 11:59:27 CH= NH" HS= i,
FILE 1. METHOD 8. RUN 13 INDEX 13

PEflK# flREfl?^ RT flREfl BC

1 96. 694 8. 42 9477796 82
2 2. 218 8. 63 3154̂ 4 @3
3 9. 888 1. 31

. fflL 199.

CHflNNEL fl INJECT 12/16/87 12:84:18



CHflNNEL H INJECT 12/16/87 12:84:34

» -
MHLCOLM

FILE 1.

PERK#

i
2
s
4

TOTflL

CHflNNEL
£_

9
MflLCOLM

FILE 1.

PERK*

••*
i.
.i
*f

TOTflL

CHflNNEL
V

Hi! 1 .. - ' • .•*•-:____ ———— !

^^____^ ___— — " —— '"' : " "^ •
—̂ T*. 33

PIRNIE MILLCRK Pfl 12/16/87 12:04:34 CH= "fl" PS= 1.

METHOD 8. RUN 21 INDEX 21

RRER?i RT flREfl BC :

89,155 8=12 9888836 82
2, 541 9. 32 2735±6->83 :
8,1 1, £̂104̂ 1̂-1
8. 284 1. 5-4 _̂__6_?§g5P01

188. 11882122 &rr ? ̂  ' /

fl INJECT 12/16/87 12:88:55
RZ 1

_̂ ^ : '̂

PIRNIE MILLCRK Pfl 12/16/87 12:88:55 CH= "fl" PS= 1.

METHOD 9, RUN 22 INDEX 22

fiR£ft?i RT RREfl BC ;

89, 172 8. 43 19377779 @2
2. s'98 9, 62 273969 93 :
0, 933 1. 3 1̂14.75?Z|±>
8, 772 1. 84 .̂ SŜ ĝ̂ l .£

199. 11637941 ' ^̂ ^ ?/z~ /̂

fl INJECT 12/16/87 12:15:42 :
Mi 1

1. 49

MRLCOLM PIRNIE MILLCRK Pfl 12/16/87 12:15:42 CH= "fl" PS= 1.

FILE 1. METHOD 8. - RUN 23 INDEX 23 AR10259S



0, 6j- 3-441.77 t?3
s a, 124 i, 31
4 8, 258 i, 49

THTRL 103,

CHRHNEL R INJECT 12/16
/ RZ -1

,—— -— —— —————

r
INPUT OVERRflNGE HT RT=

MflLCOLM PIRNIE MILLCRK Pfl

FILE 1. METHOD 8.

PEflK* flREflX RT

1 36. 478 8. 42
2 s. 162 8. 62
3 @. 113 1, 31 t

i OTRL 198.

CHflNNEL fl INJECT 12/16
'"1 HZ 1

. •:'-* _____ ~^ — » .. _ _
-̂ --̂  -' ' -"-"P*""

tr81
RZ 1

INPUT OVERRflNGE RT RT=

MfiLCQLM PIRNIE MILLCRK PR
FILE 1, METHOD 9.

PEfiKft RRER?i RT

1 2. 872 8. 39
2 7. 154 0. 58
-* 4. 718 8. 61
4 7. 858 8. 7
5 11, 368 8. 32
6 12, 264 1. 83
7 16. 558 1. 27
8 36, 83 1. 47

,- ' 12888 >2 fy ,
"— 2€;5ti-5""03 5t̂ x̂ "-'4/>A /

18415672

/87 12:29:15

..,.-) __
1 b^

1. 7

12/16/87 12:28:15 CH= "fl" PS= 1.

RUN 24 INDEX 24

flREfl BC

18122594 92
33̂ r?2̂ ^̂ :

,X11880 Sp;

18432827 $-0 /o
j .r-j't̂f y~*~tj '"•

/87 12:26:18 '̂

, fl-> ————
* ^T I

1. 12

12/16/87 12:26:18 CH= "fl" PS= 1.

RUN 25 INDEX 25

flREfl BC

52528 81
138884 82
86268 82
143683 92
218838 82
224241 92 s D 1 n 9 R Q £
382758 82 fl H 1 U <i D ̂  b
~" """ ~ . _!"' *~ "* ~' r̂*f »-i. T̂~ /

'£~Z?2> A/

•

J

, •
»

— =

•

«̂ =rr>



HRLCOLM PIRNIE MILLCRK PR 12/l

^LE *• METHM 0* RUN 26 INDEX 26
PERK# appsv ^.^ :

•--"- *i flREfl BC

,
«••»
^«b -

' 1316018

CHHNNEL^fi __INJECT 12/16/8712:34:13

REfiDV
BflTE i! 12/16/37
TIME !i 12=37

TF=" RZ TV=

-MN= 0.

PR

TF=" PM TV=
TF=" ER TV= 1

METHOD NUMBER :MH=

END OF DlflLOQ
flT=16
OF=10

INJECT 12/16/8712:41:52flz i

CHflNHEL H Tkjrc--r A .-:,.-.__ : /,? 'fM Jfo* - • • • • " • ----- - fffy +iHJECT 12/16/87 12:29:̂



-ILE 1. ^ETHOD 9, .RUN 1^ INDEX

PEftKft HREfl?; RT RREfl BC

1 1. 784 8, 4 36874 01
2 _S, 661 ' 8.63 73131 82
3 37,441 9. 7 893992 92
4 4, 484 8, 88. 35279 82
5 _0'?l-i 1.87—.——28491 J32
6 j:9, .i/ 1./_! 657913 13X
7 21, 476 1, S^_4646i69,y

TOTflL 188, 2163372 ^—^ '

CHflNNEL fl INJECT 12/16/87 12:46:38
RZ 1

1. 48

HRLCOLM PIRNIE MILLCRK Pfl 12/16/87 12: 46 .'38 CH= "fl" PS= 1.

FILE 1. METHOD 9. RUN 2 INDEX 2

PERKft RRERK RT flREfl BC

1 35. 656 8. 42 3883185 82
S. 822 Q, 62 >££$3 93

3 9, 146 1. 32 -
4 9, jjaj 1. 48 ?S514 83
5 8,863 1.82

TOTflL 198, 3412833

CHflNNEL fl INJECT 12/16/87 12:51:18

T43

1, 36

MflLCOLM PIRNIE MILLCRK Pfl 12/16/87 12:51:18 CH= "fl" PS= 1,

FILE 1, METHOD 8. RUN 3 INDEX 3

PEflKtt HREfl?i RT flREfl BC

1 36. 13 8. 28 3181181 92
2 3. 314 8. 43 316237 83
3 8. 134 1. 18 <̂ 33224̂ *32
4 8. 388 1. 36 23379 PR

flR|02598
TOlRL 198. 3544741



.£_
- ĵ ĝ  ——

.^f } m

<f̂ r rt J$P

MfiLCOLM PIRNIE MILLCF

FILE 1.

PEflK#

1
2
2
4

TOTflL

CHfiHNEL fl
f

fi
MflLCOLM PI

>F!LE 1.

PEflK#

2

4

TOTflL

CTlfiNNEL R

• — ——£.

METHOD

flREflX

96. 101
2. 43
0. 124
0. 275

100.

INJECT
RZ 1

<fg»

1. 45 ffjprj}

?K PR 12/16/87 14:27:16 CH= "fl" PS= 1.

0. RUN 4 INDEX 4

RT flREfl BC

8.41 3228642 02
0.61 228755 93
1.28 12047 02
1. 45 26664 02

9707109 ; '

12/16/87 14:22:10 2̂̂ 1̂f /<&

A ̂  _____ 1

———— ————————— •" . : .61

1. 46

RNIE MILLCRK Pfl 12/16/87 14:22:10 CH= "fi" PS= i.

METHOD

RREfl?;

-36. 458
2. 176
a. 112
9. 254

100.

INJECT

— ̂ "

0. RUN 5 INDEX 5

RT flREfl BC

0. 41 8328172 02
8. 61 294263 82
1. 23 10454 82
1. 46 22502 02

3266292 ĵ ?3-//̂  /#yt>

12/16/87 14:46:24

A •-• ——— \
———————————————————————— . —————————————————— —j-ry —— ̂ ~7̂  ———— '

. 29

::OLM PIRHIE MILLCRK PR 12/16/87 14:46:24 CH= "fl" PS= 1.

E 1- METHOD 8. RUN 6 INDEX 6

Kt flREfl?; RT fiREfl BC ' AR 102598A

i 93.S97 9. 42 9740701 92 -



- n ifi.Jht:! ' 1̂ /16/87" 14:27/3fe/- • , ,. ?7, ^ .' ,^ /
f- ,-,-, ., 5S ' .?&£-/' 2 /<̂ -*/V

1
MfiLCOLM

FILE 1.

PEfiKH

i
•_•
3
4

TOTflL

CHflNNEL
/•

•
MflLCOLM

FILE 1,

PEflKtt

i
sll

.;*

4

TOTflL

CHflNNEL
'7

i •' '

—— gigi; —— "
-̂ 7=̂  *' -" 1. 45

PIRNIE MILLCRK Pfl 12/16/87 14:27:16 CH= "fl" PS= 1.

METHOD 0, RUN 4 :: INDEX 4

HREfl?i RT HREfl BC

96, 181 " 8/41 9328643 92
3. 49 0, 61 328755 83
8, 134 1,28 13847 82 ; .. . .
8,̂ 75 1.45 26664 83

108. 3787183

fl INJECT 12/16/87 14:32:18 ^̂ .̂̂ Z/ /-*
flZ -i

_^_ — • — — —— ——— . • - • &1

/Qr̂ ^̂  !• 46>̂

PIRNIE MILLCRK Pfl 12/16/87 14:22:18 CH= "fl" PS= 1.

METHOD 0. RUN 5 INDEX 5

HREH?i RT flREfl BC

36. 458 9, 41 8328172 92 \
2. 176 8. 61 234262 93
8. 112 1. 23 18454 82
9, 254 1, 46 22592 82 :

// /
188. 3266392 5&3?>-//2- Â

fl INJECT 12/16/87 14:46:24
f i x 1 ' ^ ' • : . - • - -

.••f ••• —— l
^ ———— _j_̂ _ ——— - ——— ———————————————————— • ———————— ; —— - ———————————————————— ———— — -rg

— =̂ iir i- 23 ;

"COLM PIRNIE MILLCRK Pfl 12/16/37 14:46:24 CH= "fl" PS= 1.

FILE 1, METHOD 8. RUN 6 INDEX 6

PEflK* flREfl?-; RT flREfl BC ft R 10259?



a, 74 398885 /Ô / "" '
4
5

TOTflL

iHNNEL

P-S-—"

f= —
MflLCOLM

FILE 1.

PEflK*

1
2

4
5
6

TOTflL

..HfiNNEL

— e=r
^

MflLCOLM

FILE 1.

PEflK*

•ij.
2

4
5

0. 838
0. 874

199.

fl INJECT

'fl£ i

i, 29
—————— 1781

1. 29
1. 82

12/16

PIRNIE MILLCRK Pfl

METHOD

flREfl?-;

8. 562
92. 462
2. 295
2. 772
9. 837
9. 381

198.

fl INJECT
jj? ••!

-•*=- IT, ~c3— ' ——— . ——

PIRNIE MILLC

METHOD

flREfiK

93, 474
2. 412
3. 951
9.187
8. 957

8.

RT

8. 83
8. 42
8. 53
8. 74
1. 23
1. 81

3126 91
38397 91

&??•' //*- '*&*18335374 " /

/87 14:59:23

A -.———— )

12/16/87 14:59:23 CH= "fl" PS= 1.

RUN 7 INDEX 7

flREfl BC

58774 92
3776228 82
239538 82
298922 82
18151 81
34137 01

18453371 >'* ~4f'*

12/16/87 14:54:43

— - —
1.

RK Pfl

9.

RT

8.42
8. 6
8. 74
1.3
1.81

•i •-' ————

31

12/16/87 14:54:43 CH= "fl" PS= 1.

RUN 8 INDEX 8

HREfl BC

3537856 82
247634 82
313228 83
18937 81
98217 81

TOTflL 188. 18267124

flRI02600



LOG BOOK
DECEMBER 14 - 16, 1987
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COMPOSITION BOOK
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lom.*77AW. 20 SHEETS
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*
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SO ̂ ĉ. d.̂ .̂ ^ "Â / p- / J FT-

TO i>r

US -TU Go £aui/

3 'Pts. • -•
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3, -Or. l̂ AcoAre 'Ar "Z r̂r . fers- , "So

. A-5- r-c i PC

(331 >«€Vv«. friz-
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/?"/}**&<

CHflNHEL fl INJECT 12/18/87 15:38^48

.•j •". .'.< i~i .'|-1~? .i -— = —.-!-, » .< i-i H I » * T̂ -O*— ii D i!.1 i,' _t o «•• o f j. • J * j:- o » t rf U n — n PS= i,



r c.riK -it HKhHr-= - K 1

2 8, 721
3 2, 491
4 1,799
o 93/031 "" rid. 98 495̂ 882 8J

OTflL _ 198= - -- . - 5324898

FE = 1= f1H= Q,
PRESS "'ENTER-' TO SKIP ENTRV
FILE NfiME=i! MflLCOLM PIRNIE MILLCRK Pfl
HME FUNCTION VfiLUE

=• — <" r.-i I": =— ~: s Ki i : _ " 'nus iDizn = r;n-

END OF DIflLOG '

CHflNNEL n INJECT 12/18/87 15:51:07

ER @

MflLCOLM PIRHIE MILLCRK Pfl 12/18/87 15:51:07 CH= !ifl!I PS= 1.

FILE 1. riETHOD 8, RUN 47 INDEX 47

PEHK# fiREfiv P- - -'

1 78,383 8. 43 121162 81
2 1.186 4. 1986 81 ft R
2 25,873- -5,72 44591 82 . H
4 2, 71S ;_ 6. 5 4684 Q3 I



7T
CHfiNNEL H INJECT ±2/±fi/Q7 16=85?3;

flZ 1
,44 —————————————

ER 8

MflLCOLM PIRNIE MILLCRK Pfl 12/18/87 16:85:32 CH= flfl" PS= 1,

FILE ±, METHOD 8, RUN 48 INDEK 48

PEHKt fiREfiS RT' HREfl BC

1 39, 656 8. 44 124626 81
2 15.734 4,82 49683 82
2 48,193 5. 74 126312 82
4 4,367 6, 53 13723 83

TOTflL 189, 314264

CHflHHEL H INJECT 12/18/87 16:28:89
HZ 1 ____________________________

, 44 '—————————————————————————

..-,-, 4,81 _ _...__ __.

&R102618'



T V

: ER 0

MHLCOLM PIRNIE MILLCRK PH 12/18/87 16;28;09 CH= "0" PS= i.
FILE 1, METHOD @. RUN 49 -INDEX 49

PEflK#

rOTflL

# HKEHK RT

1 5. 17 "0. 44
2 8, 43 4. 01
3 0, 285 4, 23
4 3. 457 5, 71
5 13, 244 6. 22
6 12, 157 7. 52
7 65, 197 11. 15

L 188,

HEL fl INJECT 12/1 ft,
T flZ 1

———— ——

flREfl

131849
12423
7221
87622
335734
388162
1652689

2534980

''87 16? 42

8r~~-
lmf

81 -
82 ;
03
82
§2

03 '

:23

; 1
, ̂S

— — — — ~~

-£\? 1, 54
•-J j— ;

... i— <^-___
— ̂^ *-**

- .-._. -—-̂ — _______________________________ !

— xLjse

ftftl026!9



rILh 1= MfcTHOD 8, RUN*'50 ' / INDEX 58

PEflK# HREflK RT flREfl BC

l 45. 98 8, 48 13298817 82
2 25,197 8, 98 7287811 88
2 8, 395 1, 54 114233 85
4 8. 811 3, 17 3098 81
-> ly, 923 4, 84 5473878 81
6 8, 189 4. 66 7-14£4 01
7 5.237 5, 6 1514551̂ 82
8 8, 753 6. 35 _ 217667 02
9 3. 396 11. 18 ~~ 982144 83

TOTfiL 100, 28922875

CHflNNEL fi INJECT 12/18/87 17:02:48
7 flZ 1________

f. 18
— ————— - ——————— _ — _ ________________________________ _ —— J

___̂ ==~' 4, 66

—— ̂_60

11, 18

MflLCOLM PIRHIE MILLCRK Pfl 12/18/87 17:82:40 CH= "fi" PS= 1.

FILE 1, METHOD 8. RUN 51 INDEX 51

PEflK* HREfiS RT flREfl BC

I 48, 366 8, 48 12681686 82
2 _i0, 294 8. 99 9517294 88
3 0. 425 1. 54 133585 85
4 0, 011 3, 18 3437 81
5 19. 453 4. @4. 6111336 81
6 8. 113 4. 66 35594 81

5. 6 16831
8,729 6,35 22887102 ftR|02620

11,13 1821423 83



iHNHEL H INJECT .12/18/87 ±7: ±7'.-42
/ HZ i_______ . :

11. 28

ER 0
MflLCOLM PIRHIE MILLCRK Pfl 12/18/87 17:17:42 CH= !Ifl!i PS= 1=

FILE 1, METHOD 8, RUN 52 INDEX 52

PEfiK* fiREm RT HREfl BC \

1 38,841 8.47 12412526 81
2 8= 869 i, 52 9782 81
3 2= 517 4. 84 351687 81
4 8, 731 5, 6 182111 82̂
5 1,184 6. 35 165417 82
6 6, 658 11, 2 938198 83

CHflNNEL fl INJECT 12/18/87 17?34:34 5VO ? -
I HZ 1 ... ____________~__^_

*
4. 84



11.18

ER 0

MflLCOLM PIRNIE MILLCRK PR 12/18/87 17:34:34 CH= "fl" PS= 1,

FILE 1. METHOD Q, RUN 53 INDEX 53

PEflK* flREflX RT flREfl BC

1 86.146 0. 46 9867054 81
2 0. 876 1. 54 8011 81
~< 2. 766 4. 04—'~""29ii
4 1. 833 5.6 188778 0<
5 1. 5b'5 6. 35 166797 0
6 8.394 11.IB-—eS346€̂ 83

TOTflL 188. 10525213

CHflNNEL fl INJECT 12/19/87 10:17:16
f flZ 1
—T^——————————————————



nfiLCULP] FIRI-HE MILLCKK>H 12/3̂ /87 ie':i7;ib

METHOD " TI. RUN 54 INDEX

flREfl BC :

2, 2fc4 Q, 44 52988 81
8, 543 4, 82 12698 82
8= 292 4. 25 6835 83
3, 444 5, f'4 88497 02
13,197 6,35 388422 82
•15.5-17 -7 5^ -fiv=^q fi?
64] 746 . ii! 15 lilHii 01
88, 2337844

CHflNNEL fl INJECT 12/19/87 18:32:2
/ _____ HZ 1

. 4S

12/19/87 18:32:22ilflLCOLM PIRNIE MILLCRK Pfl

FILE 1. METHOD 8, RUN 55 INDEX 5

PEflKtt HREflv RT flREfl BC

i 4, 161 8, 43 85359 81
2 0,641 . 3,99 13151 02
3 0, s4 4, 22 6976 03
4 4, 667 5. 71
5 1L4, r' 5o
6 15, 344
7 68. 889

5.71 95736 82
6. 3 382745 82
7.5 31475582 fin ! {} 2 & 2 3^

11.12 1232635 83 Rn l U



;nHNNEL fi INJECT 12/19/87 10:46̂
fiZ 1

, 44

ER 8
FifiLCOLM PIRNIE MILLCRK Pfl 12/19/87 18:46:47 CH= "fl" PS= 1.

FILE 1, METHOD 8, RUN 56 INDEX 56

PEflKS HREfiTi RT flREfl BC

± 5.666 8. 44 99952 81
2 8,785 4. 82 12432 82
3 8,389 4. 25 6862 83
4 5,469 5, 74 96475 82
5 16.87 6. 32 297588 82
6 16.171 7. 52 285256 82
7 54.73 11,12 965421 83

-CTRL 100, 1763978

CHflNNEL fl INJECT 12/19/87 11:03:48
——7 flZ l

~

... .,- ————————————————— £_f4-4o-trf)'?u" - --t



ER 0
MfiLCOLM PIRNIE fllLLCRK Pfl 12/19/87 11:03:48 CH= "fl"

FT! F ~-1 . MPTMrm fl DHkl =••?METHOD 8. RUN 57 INDEX

PEflK# flREfl?; RT flREfl BC

1 66, 751 0. 48 13238525 81
2 8, 835 1. 52 6937 81
3 28,29 4. 03 5619643 01
4 8.375 5. 61 74332 01
•5 8.519 6,32 182901 82
6 8.334 7. 55 66235 02
7 s- 636 11. 15 733169 83

180. 19832682

CHflNNEL fl INJECT 12/19/3?
X flZ 1

•
RR102625



\J ' ~ ~
ilflLCOLM PIRNIE MILLCRK Pfi 12/15/87 11^18 = 28 CH= i!'fl" PS= 1.

FILE 1. METHOD 8= RUN 58 INDEX 58

PEfiK* fiREfiX RT HREfl BC

1 86,369 8, 47 12692375 82
2 1.382 8, 96 191482 88
2 8, 877 1. 5 11325 85
4 4, 67 4, 686294 82
5 8, 226 4, 22 332̂ 1 03
6 2, 57 5,58 377656 82
7 0. 681 6= 3 8835S 02
8 4.134 11,12 -61482803

TOTflL 188, 14695491

CHflNNEL fl INJECT 12/19/87 11:32:51

4,21

„.
MflLCOLM PIRNIE MILLCRK Pfl 12/19/87 11:32:51 CH= "fl" PS= 1.

FILE 1, METHOD 0. RUN 59 INDEX 59

PEflK# RREflK RT flREfl BC

1 75,683 8.48 14533719 82
2 8, 429 1, 5 82326 yj
3 12. 43 4, 2386996 82
4 8, 139 4. 21 26733 83

d. { -l-O o. S-i. 14-1-1-I- •_!
3* 80S 11 . .1 3 — -- S77̂ ŝ

154671 82 fl R 1 Q 2 6 2 6



CHRHNLL fl IHJhUi 12/19/87 ±±14<
f_____HZ i"

.15

ER 8

MflLCOLM PIRNIE MILLCRK Pfl 12/19/87 11:48:28 CH= "fl" PS= 1=

FILE i, METHOD e, RUN 68 INDEX 68
PEflK*

1 76= 489 7^48 12382842 82
2 0.402 " 1.51 72879 03
3 10.723 4.01 1946261 02
4 0.13 .ẑ..24 23539 03
5 _8.293 5.58 1505108 02
6 0.714 6.32 129643 82
7 3.249 11.15 589717 03

TOTflL 100. 18150049 .

. INJECT 12/19/87 12:03:02

J:- {

102627



8

INPUT OVERRflNGE flT RT= 8,59

MflLCOLM PIRNIE MILLCRK Pfl 12/19/87 12:83:82 CH= "fl" PS= 1.

FILE i. METHOD 8. RUN 61 INDEX 61

PEflK* FiREflK RT flREfl BC

1 8. 812 8.37 1813 82
2 73. 162 8. 47 10794934 03
S .0, 595 0. 67 87847 82
4 0. 446 8. 76 65873 02
5 0.215 8. 79 31778 82
6 M,218 8. 82 32148 82
7 0, 22 0. 85 32395 82
8 8,442 8. 88 65250 82
9 0.794 8. 94 117884 82
18 2,146 1, 04 316631 82
11 1.994 1. 51 294166 83
12 1J, 782 4. 56 2821664 82
13 8.177 4, 85 26895 83
14 1,347 6, 45 272536 82
15 8,827 6, 76 3972 82
16 8, 916 7, 26 135222 82
17 8,196 7. 44 28878 82
18 2,891 12,18 426537 83

L 188, 14754365

HfiHNEL fl INJECT 12/19/87 12:18:45
S —— HZ l

, -ft-

WP02628



MfiLCOLM PIRNIE MILLCRK Pfl 12/19/87 12>18:45 CH= "fl" PS= 1.

FILE 1. METHOD 0, RUN 62 INDEX 62

PEflK* HREfl?; RT fiRES BC ;

1 85,795 0. 46 8881988 02 ;
2 0.834 8, 97 77829 03
3 8.099 1.52 9247 81
4 3,241 4. 382268 82
5 8.25 4.22 23337 83
6 2,784 5. 58 252194 82
7 0, 736 6, 3 68635 82 . <-.
8 6.341 11.34 591386 03 . .

TOTflL 108. 9326876

CHflNNEL fl INJECT 12/28/87 18:30:82

*—&*——————————————

iff f 02629



I-£i 1. MhiHOD "0, RUN Jfe3 ' ~"

Efi£3 flREfl.r """"RT flREfl BC

1 3,877 8, 44 50845 01
2 8,845 4. 13963 82
3 8, 426 4. 22 7837 83
4 6,549 5. 73 108221 81
5 16;853 6. 32 265294 01
6 14, 282 7, 53 236823 82
7 58.769 11.12 971218 83

OTflL 100, "" 1652601

HfiNNEL fl INJECT 12/28/87 18:44:81
./ HZ i

riHLCOLM PIRNIE MILLCRK pfl 12/28/37 10:44:01 CH= "fi" PS= i,
-ILE 1. METHOD 8, RUN 64 INDEX 64

PEflK* flREflX RT flREfl BC

1 82,617 8. 45 7792392 82
§ 8.54 8. 95 58939 03
-' 0. 117 1. 49 11881 01
4 4.22 3. 98 398885 82
-> 9. ̂54 4. 2 24084 83
6 s,J39 5, 57 314950 01
7 8, 407 6. 3 38433 #2 ,_
S 8.505 11.32 80218283 ((ft j Q 26 30 •25*':?"-**'

180, 9431986



-HHHrihL H INJhCT 12/28/87

11.16

ER 8
MflLCOLM PIRNIE MILLCRK Pfl 12/28/87 10:58:31 CH= "fl" PS=

FILE 1, METHOD 8. RUN 65 = INDEX 65

PEflK* fiREHK RT fiREfi BC \

1 88,949 8. 48 13339475 82
2 0, 3 1.51 46746 83

. J 2= 894 4. 81 325756 82
4 Q, 194 4. 23 38215 03 :
5 2,465 5. 59 383548 ©2 ;
6 8,844 5, 84 6915 8J
7 8. 383 6, 33 47168 82 ".
8 0,258 6, 5 48195 ©3 |
9 .8. 848 7. 54 7428 82
18 5=344 11.16 831511 83 '

TOTflL 100, 15558941 :

CHflNNEL fl INJECT "12/20/87 11:17:33
-J HZ 1

, *i i

6RI0263!
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Tracer Research Corporation
3S55 North Business Cancer Drive Tucson, Arizona 857O5 C6O23 888-9400

April 7, 1988

Dharmarajan R.
Malcolm Pirnie. Inc.
S. 35J5 Abbott Road
Buffalo, New York 14819

Dear Dharma:

^Enclosed are the results of the resampling conducted at the
Millcreek Superfund Site on March 24, 1988. The attached table
<Table I) includes data from the December 1987 investigation for
comparison. With few exceptions, corresponding analyses from both
soil gas surveys were within an order of magnitude of each other.
At this site, the inability to accurately relocate points arid
complex subsurface material (fill) variations would explain
additional discrepancies.

If you have any questions, please call me at (602) 888-9400.

3 i ncere1y;

R. Scott Cherba
Staff Hydrogeologist

&RIQ2633



IT ~r"°
Tracer Research Corporation

TABLE I. COMPARISON OF ANALYSES FROM TWO
INVESTIGATIONS PERFORMED AT THE MILLCREEK

SUPERFUND SITE, PENNSYLVANIA

SAMPLING
LOCATION

SG06
SG09
SG11

SG18
SG19
SG26
SG35

DEF
IE/87

3.5'
4'
5'

5'
6'

NA
5'

>TH
3/88

4'
3'
5'

3'
2.5'
2'
5'

1 ,2-DCA
12/87*

1
0.2
0.8

0.08
0.2
NA
1

(Hg/L)
3/88

0.1
0.3
O.2

4
0. 1
0.8
0.6

TCA (F
12/87*

0.009
0.001
O.OO7

0.0006
O.O02
NA
O.OO8

ig/L)
3/88

0.003
0.006
0.004

O.08
0.002
0.02
O.01

TCE (f-
12/87

0.0004
O.0008

1

0.6
O.O02

NA
0.08

ig/L)
3/88

0.003
O.OO2
0.1

0.1
0.004
<0.0005
0-1

l.S-DCA and TCA co—eluted on the analytical column used during
the Dec 1987 investigation. Therefore, the concentration reported
for each compound is an upper and lower limit of the combined
concentrations. The value'reported for 1,2-DCA would be the upper
limit and TCA the lower limit for the combined actual concentra-
tions. The sum of the actual 1,2-DCA and TCA concentrations will
be between the two reported values.
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CHROMATOGRAMS
MARCH 24, 1988



CHflNNEL fl INJECT 83/24/88 14:47:89
I HZ i__________________

1.69

-i. 65

INPUT OVERRflNGE flT RT= 8.43

MILL CR 83/24/88 14547:89 CH= "fl" PS= 1,

FILE 1. METHOD 8. RUN 28 INDEX 28

flNflLVST: T BODE

PEflK# flREflK RT flREfl BC

1 86.821 8. 42 5742156 82
2 1.777 8. 62 117526 82
S 8.576 8.73 38111 83
4 8.149 1.83 9862 82
5 8.667 1.23 44114 83
6 5.789 1. 69 377582 81
7 4.381 3. 65 284469 81 r

TOTflL 188. 6613828

CHflNNEL fl INJECT 83/24/88 14:51:52
1 flZ ±_____________

, 2

1.69

3,64

INPUT OVERRflNGE flT RT= 8.43

MILL CR 83/24/88 14s51:52 CH= "fl" PS= 1.

.ILE 1. METHOD 8, RUN 23 INDEX 29

flNflLVST: T BODE

PEflKtt fiREfiV RT flREfl BC aQ\0^" I



-U i_i l̂ yy's tv
1.69 467521 81
3.64 165238 81

TOTflL 188. 7115165 ' ' ,(j\

-T=758 :

CHflNNEL fl INJECT 83/24/88 14:59:82i HZ i :

1.68

INPUT OVERRflHGE flT RT= @.43

MILL CR 83/24/88 14:59:82 CH= "fl" PS= 1.

FILE 1. METHOD 8. RUN 38 INDEX 3@
^

flNflLVST: T BODE ;

EflKtt flREfl-; RT flREfl BC '

1 83. 274 0. 42 6566383 82
2 2. 135 8.62 161428 83
3 8. 875 1. 81 5432 82
4 8.353 1. 22 26488 82 ,
5 8.183 1.37 13873 82 q J
6 6, 336 1. 68 466853 83 i &

* *-*~- 3.62 115677 81

TOTflL 188. 7355328

CHflNNEL fl INJECT 83/24/88 15:11:54
._ f flZ 1

.61

INPUT OVhRRflNQE flT RT= 8.43
SRI026U9

——- Q3/24/S8 15;llJ54 CH= "fi" PS= ±,



flNflLVST:

PEflK*

i
•~f

2
4
5

TOTflL

CHflNNEL
1

.„'
A

\

T BODE

HREfl X

96. 187
2.347
8, 342
8.23
0. 894

188.

fl INJECT
RZ 1

=̂ f2̂1. t>L'

/"3. 59

INPUT OVERRflNGE flT RT=

'ILL CR

FILE 1. METHOD 8

flNflLVST J T BODE

PEflK* flREflX

1 96. 589
2 2.129
-i 8. 31
4 0. 247
5 8. 725

TOTflL 188.

CHflNNEL fl INJECT
f flZ 1

r-r- —— ""_f

———— Cf
_ ,̂

MILL CR

-ILE 1.

r~̂ -,*• — "i ••> --j
^ "",67

>
J..64

METHOD 8

RT

8.42
8. 61
1.22
1. 67
3.61

83/24

•

RT

8. 41
8. 61
1. 22
1. 66
3. 59

83/24

•*" '

flREfl BC

6883934 82
146538 -83
21332 81
14365 01
55793 81

6242814

/88 15:17:86

, 61

8. 42

83/24/88 15:17:06

RUN 32 INDEX 32

ftREfl BC

5334414 82
117572 83
17127 81
13616 81
48051 01

5522788

/88 16 : 81 J 4@

RUN 33 IHjjFX 72

1
' 0

SI (J , *s\i &'• /̂ d>Ĵ, [a *?
t,(?

CH= "fl" PS= 1. t

/

,(J '

i

CH= "fl" PS= 1.



PhHKtt flR£S,*i

1
•-'
£-.

• 1
TOTflL

flT= 16

CHflNNEL

MILL CR

47.113
51. 832
8.474
8, 578
8.743

108.

—

H INJECT
HZ 1

-̂* — -i~~ •-.' -••<~̂  _̂  -i-« £.S-

f̂ ^ 1. 63

£̂fc"4

FILE 1, METHOD

HNflLVST

WifiK*
.•i

3
4
5

TOTflL

CHflNNEL
_i

WILL CR
FILE 1.

HNfiLVST;

' T BODE

HREfl*;

43. 658
48. 435
8. 583
0. 523
8. 881

108.

fl INJECT
____ flZ 1

——— ' " ' " i

^ ————

METHOD

T BODE

8.41
0. 48
1. 22
1.67
3. 64

03/24
._

8.

RT

8.42
3. 48
1.23
1. 69
3. 64

1496772 82
1623181 83
15859 01
18374 81
23621 01 ; ^ ,

3177807 ! ^ ^

/88 16506538

••• -- , , =H._; ti

83/24/88 16:86:30 CH= "fl" PS= 1.

RUN 34 INDEX 34

flREfl BC

1665786 02
1624687 83
19564 01 -i. s-S'
17545 81 ^fA ^
26881 81 , ̂ ̂C%r \el ^ ̂

3354383 ^

83/24/88 16 : 12 : 48

i . f-i-
.MX . . . . . . . . -_ ---j: ————— ~ ———— — __ LÎ _= ———

8.

————————————————————————— i.̂ , ————————

.̂. bi

83/24/88 16:12:48 CH= !ifl" PS= 1.

RUN 35 " INDEX 35
ftR!0265!



2 0. 711 0. 63 14267 82
3 21. 907 0, 73 439448 88
4 8. 713 1. 83 14421 86
5 19.111 1.23 383369 82
6 21. 248 1. 69 426239 03
7 1. 243 2. 98 24334 82
8 34.83 3.62 638681 83

TOTflL 188. 2885973

HT= 32 /- /
WCHflNNEL fl INJECT 83/24/88 16:18:12

.RZ 1

•1 . Fi?____
* ~..1. 37

MILL CR 63/24/88 16:18512 CH= "fl" PS= i.

FILE 1. METHOD 8. RUN 36 INDEX 36

flNflLVST: T BODE

PEflK* flREflX RT flREfl BC

1 8. 489 8. 41 4487 81
2 8. 615 8. 62 5643 82
3 14. 485 8. 71 132158 82
4 32. 587 1. 82 298946 82
5 9.063 1.22 83140 82
6 42. 841 1.27 393813 83

TOTflL 188. 917379

CHflNNEL fl INJECT 03/24/88 16:28:88
HZ 1

.
,J

. p

1.19

MILL CR 83/24/88 16:28:88 CH= "fl" PS= 1.

FILE i. METHOD 8. RUN 37 INDEX 37

flNfiLVST: T BODE

PEflK* flREfl.--; RT flREfl BC

1 2.247 8.41 4833 81 \l c fi
2 2. ̂38 8. 62 4135 82 ,J) P
3 .̂956 0. 71 5384 83
4 32.453 1.13 165914 83

, OTfiL 188. 173446

CHflNHEL fl INJECT 83/24/88 16:22:24
HZ 1 .\R102652



f \t' / If
HILL CR 83/24/88 16522=24 CH= "fl" PS= i.

FILE 1. METHOD 8. RUN 33 INDEX 38

HNflLVST: T BODE

flREfl?i RT flREfl BC

1 8. 473 0. 41 3582 01 [
2 95.441 8. 68 706582 82 :
3 4. 886 i. 81 30249 83 : ,

P6
TOTflL 188. 748333 ":: '' n \r J

CHflNNEL fl INJECT 83/24/88 16:24:39
RZ 1 '-

MILL CR 83/24/88 16:24:33 CH= "fl" PS= 1.
FILE 1. METHOD 0. RUN 33 INDEX 33

flNflLVST: T BODE . ,

PEflK* flREfl'-; RT flREfl BC

1 1. 847 8. 41 3887 81
2 4.142 8. 61 15384 82
3 12. 868 8. 84 44818 82 __„ f
4 3.233 1. 12830 02 ^ $*>
5 73, 584 1. 21 295269 PR

TOTflL 108. ._.. 371388

CHflNNEL fl INJECT 03/24/88 16:27:49
.£21

. 61
1.21

3. 61

INPUT OVERRflNGE flT RT= 8.42 "" !

ILL CR 83/24/8S 16:27:43 CH= "fl" PS= 1.

FILE 1. METHOD 8. RUN 48 INDEX 48 '^n

flNflLVST: T BODE : f^E ̂

PEP.K9 Hf?Eft?i -••- PT --.RRFR RT :r



2 3. 483 8. 61 67J3631 wa'
3 0.241 1.84 17860 82
4 8.838 1. 21 53245 83
5 8.114 1. 65 8068 81
6 2. 707 3, 61 131237 01 Q,

OTflL 188. 7867729 0
h

CHflNNEL fl INJECT 83/24/88 16:32:38
T flZ 1

.

1.64

INPUT OVERRflNGE flT RT= 8.43

MILL CR 83/24/88 16:32:38 CH= "fl" PS= 1.

FILE 1. METHOD 8. RUN 41 • INDEX 41

'^NflLVST: T BODE

PEflK* flREflX RT flREfl BC

1 87.743 8. 42 6855433 82
2 8.824 8. 63 688364 83
< 8.413 i. 23 28528 81
4 8. 117 1. 63 8863 81
5 2.983 3.64 288348 81

TOTflL 188. 6381328

CHflNNEL fl INJECT 83/24/88 16:57:13
__I HZ 1_________

i. 61

INPUT OVERRflNGE flT RT= 8.43

MILL CR 83/24/88 ±6$ffiidS'^*>D ̂.H= "fl» PS= l,

rrf iT T LJ n Ti iTi Ofik!



' \r
HK# HKhHK Kl HKhH BC

1 92.134 8.42 6327283 82
2 i. 381 8.61 138552 82
3 1. 814 8.72 124577 82
4 fl. 813 1.82 55817 82
5 1. 306 1.22 138868 03
6 1. 433 3.61 98389 81

TOTflL 188. 6867486

CHRNNEL H INJECT 83/24/88 17:82:01
_j_._ HZ i . .. _:

3, 53

INPUT OVERRflNGE FiT RT= 0.42

.'— w- iCR 83/24/88 17:02:81 CH= "fl" PS= 1.

1. METHOD 8. RUN 43 INDEX 43

HNHLVST: T BODE

PEHKtt HREflK RT flREfl BC \

i 33.65 8.41 6822456 82
2 1. 728 8. 61 ^ 111153 82
s 1. 464 0.72 34115 83
4 8.138 1.01 12758 82 *
5 1.574 1.22 181242 83 n <r
6 1.385 ~ 3.53 83891 01

TOTflL 180. "" 6430887

CHflNNEL fl INJECT 83/24/88 17:87:88
} flZ 1 :

1.22

flR102655



MILL CR 83/24/88 17:87:88 CH= "fl" PS= 1.

FILE 1. METHOD 8. RUN 44 INDEX 44

'flLVST! T BODE £

PEflK* fiREflS RT flREfl BC

1 94.723 8. 42 5359826 82
2 2.777 8.62 174718 83
3 8. 415 1.82 26898 02
4 8.381 i,22 56688 02
5 8.189 1.39 11913 83 f(l
6 8.994 3. 59 62548 81

-
lOTflL 188. 6298975 /?C

CHflNNEL fl INJECT 83/24/88 17:12:24
flZ 1

3.59

MILL CR . 83/24/88 17:12:24 CH= "fl" PS= 1.

FILE 1. METHOD 8. RUN 45 INDEX 45

HNflLVST: T BODE

PEflK* flREflX RT flREfl BC

1 8. 227 8.41 4498 81
2 8.726 0. 62 14348 82
3 • 21. 733 8.72 429329 88
4 8.677 1.01 13366 86
5 18.378 1.21 374915 82
6 21. 216 1.66 419115 83
7 1.226 2. 95 24213 32
8 35.217 3.59 695712 83

TOTflL 188. 1975488

CHflNNEL fl INJECT 83/24/88 17:17:21
HZ 1

•I. Pi-1

CR 83/24/88 17,4 17; 21- c r CH= "fl" PS= i.flRtOZ1656
Lt 1. METHOD 8. RUN 46 INDEX 46



V ' ~* °*
KtflK* HKEH.V; Kl flREfl BC :

1 8. 495 ~ 8. 41 4636 81
2 0,688 8. 62 6442 82 \
s 13.395 ^@.7 131110 93 ' ' r & fl

32.377 1.81 383311 02 , V J/
8. 844 . 1. 21 82853 82 ; vt 7 ̂

6 43.681 1. 36 488456 83 ;

TOTHL 108. 936808 - /

INJECT 03/24/88 17:13:22 '•
HZ i : :

83/24/88 17:13:22 CH= "fl" PS= i,

'ILE 1, METHOD 8. RUN 47 INDEX 47

flNflLVST; T BODE '.' :

PEflKs HREflX RT flREfl BC
c/41 8.586 8.41 3666 81 . Q

2 97.88 8.69 788898 88 . I/-
S 1, 614 1. 81 11686 85 cfl&- <?•

iJTHL 188, 724242

CHflNNEL fl INJECT 03/24/88 17:21:13
flZ 1

1. 21

MILL CR 83/24/88 17:'21:19 CH= "fl" PS= 1.

FILE i. METHOD 8. RUN 48 INDEX 48

flNflLVST: T BODE ;

PEHKtt HREflK RT flREfl BC

1 1.873 0.41 3845 81
2 1,839 8.̂ 2 3724 81 f/A

18.613 0.84 38028 02 : -n^
1.01 27023 82

5 73,734 1.21 285788 83

rOTflL 168. 358328

CHflNNEL R INJECT 83/24/88 17:23!13
nZ ± :

102857



r o —

FILE 1. METHOD 8, RUN 49 INDEX 49

HNflLVST: T BODE

-'EflK# flREfiK RT HREfl BC

1 1. 321 8. 41 3725 81
2 2. 336 0. 62 4531 82
s s* 299 0. 71 6399 83
4 10.23 1.82 19841 82
5 82, 214 1,2 159455 83

TOTflL 180. 193951

&RIQ2658
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INTRODUCTION
A shallow soil gas survey was conducted by Tracer Research

Corporation at a site in Millcreek, Pennsylvania. The
investigation was conducted December 14, 15 and 16. 1987 under
contract to Malcolm Pirnie. Inc. The main purpose was to
delineate the subsurface distribution of volatile organic
compounds.

For this survey, soil gas samples were taken and analyzed in
the field. The following compounds were investigated:'

1,2-Dichloroethane (1,2-DCA)
1,1,1-Trichloroethane (TCA)
Trichloroethene (TCE)

1.2-DCA and TCA co-eluted on the analytical column used in the

field by Tracer Research Corporation. Therefore, the
concentration reported for each compound is an upper and lower
limit of the combined concentrations. The value reported for 1,2-
DCA would be the upper limit and TCA the lower limit for the
combined actual concentrations. Therefore, the sum of the actual
1,2-DCA and TCA concentrations will be between the two reported
values. This analytical limitation was considered acceptable
because the previous information indicated that 1,2-DCA was
present in very high concentrations as compared to TCA.
Subsqeuent analysis of samples splits analyzed by Tracer Research
Corporation in the Tucson lab confirmed the presence of both 1,2-
DCA and TCA.

1,l-dichloroethene» total (cis and trans) 1,2-
dichloroethene and I,1-dichloroethane were not detected at the
Millcreek site during the on-site analyses. THe detection limit
for the above compounds was approximately 0.01 HQ/L. Chloroethane
and vinyl chloride could not be measured during the field
analyses.
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BACKGROUND ON THE METHODOLOGY

The presence of volatile organic chemicals (VQCs) in shallow
soil gas indicates the observed compounds may either be in the
vadose zone near the probe or in groundwater below the probe. The
soil gas technology is most effective in mapping low molecular
weight halogenated solvent chemicals and petroleum hydrocarbons
possessing high vapor pressures and low aqueous solubilities.
These compounds readily partition out of the groundwater and into
the soil gas as a result of their high gas/liquid partitioning

coefficients. Once in the soil gas, VOCs diffuse vertically and
horizontally through the soil to the ground surface where they
dissipate into the atmosphere. The contamination acts as a
source and the above ground atmosphere acts as a sink, and
typically a concentration gradient develops between the two. The
concentration gradient in soil gas between the source and ground
surface may be locally distorted by hydrologic and geologic
anomalies (e.g. clays, perched water); however, soil gas mapping
generally remains effective because distribution of the
contamination is usually broader in areal extent than the local
geologic barriers and is defined using a large data base. The
presence of geologic obstructions on a small scale tends to
create anomalies in the soil gas-groundwater correlation, but
generally does not obscure the broader areal picture of the
contaminant distribution.

The results of a soil gas survey are generally used as a
small part of an overall contaminant investigation. The most
common use of the data obtained during a soil gas investigation
is to more efficiently use conventional monitoring techniques
such as soil borings and monitoring wells. The results commonly
highlight areas that warrant further investigation and locate
areas where, because of the lack of contaminants detected,
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sampling densities could be decreased. This use of the soil gas
as a preliminary survey technique eliminates the need for a
"shotgun" approach for the placement of conventional samples. The
over all result is a time and cost savings by eliminating
unneeded samples. The results from a soil gas survey almost never
preclude further, conventional monitoring techniques.
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SAMPLING AND ANALYTIC PROCEDURES

Tracer Research Corporation utilized an analytical field van
which was equipped with two gas chromatographs and two Spectra
Physics SP427O computing integrators. In addition, the van has
two built-in gasoline powered generators which provide the
electrical power (11O volts AC) to operate all of the gas
chromatographic instruments and field equipment. A specialized
hydraulic mechanism consisting of two cylinders and a set of jaws

was used to drive and withdraw the sampling probes. Probes
!

consist of 7-foot lengths of 3/4- inch diameter steel pipe which
are fitted with detachable drive points. A hydraulic hammer was
used to assist in driving probes past cobbles and through
unusually hard soil.

Soil gas samples were collected by driving a hollow steel
probe to a depth between 1.5 and 6 feet into the ground. Soil gas
samples were not taken when saturated conditions were encountered
at a depth less than 1.5 feet. The above—ground end of the
sampling probes were fitted with a steel reducer and a length of
polyethylene tubing leading to a vacuum pump. Five to 1O liters
of gas was evacuated with a vacuum pump. During the soil gas
evacuation, samples were collected by inserting a syringe needle
through a silicone rubber segment in the evacuation line and down
into the steel probe. Ten mi Hi liters of gas were collected for
immediate analysis in the TRC analytical field van. Soil gas was
subsampled (duplicate injections) in volumes ranging from 1 HL to
2 mL» depending on the VOC concentration at any particular
location.

A gas chromatograph equipped with an electron capture
detector was used for analyses of 1,2-DCA, TCA and PCE. Nitrogen
was used as the carrier gas.
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Jf
Detection limits are a function of the injection volume as

well as the detector sensitivity for individual compounds. Thus,
the detection limit varies with the sample size. Generally, the
larger the injection size the greater the sensitivity. However,
peaks for compounds of interest must be kept within the linear
range of the detector. If any compound has a high concentration,
it is necessary to use small injections, and in some cases to
dilute the sample to keep it within linear range. This may cause
decreased detection limits for other compounds in the analyses.
The detection- limits range down to O.OO005 Hg/L for compounds
such as TCA depending on the conditions of the measurement, in
particular, the sample size. If any component being analyzed is
not detected, the detection limit for that compound in that
analysis is given as a "less than" value (e.g. <0.0001 Hg/L).
This number is calculated from the current response factor, the
sample size, and the estimated minimum peak size (area) that
would have been visible under the conditions of the measurement.
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QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES
Tracer Research Corporation's normal quality assurance

procedures were followed in order to prevent any cross-
contamination of soil gas samples.

Steel probes are used only once during the day and then
washed with high pressure soap and hot water spray or
steam-cleaned to eliminate the possibility of cross-
contamination. Enough probes are carried on each van to
avoid the need to reuse any during the day.

Probe adaptors (steel reducer and tubing) are use-d once
during the course of the day and cleaned at the end of each
working day by baking in the GC oyen. The tubing is
replaced periodically as needed during the job to insure
cleanliness and good fit.

Silicone tubing (connecting the adaptor to the vacuum pump)
is replaced as needed to insure proper sealing around the
syringe needle. This tubing does not directly contact soil'
gas samples.

Glass syringes are usually used for only one sample per day
and are washed and baked out at night. If they must be
used twice, they are purged with carrier gas (nitrogen) and
baked out between probe samplings.

Septa through which soil gas samples are injected into the
chromatograph are replaced on a daily basis to prevent
possible gas leaks from the chromatographic column.

Analytical instruments are calibrated each day by the use
of chemical standards prepared in water by serial dilution
from commercially available pure chemicals. Calibration
checks are also run after approximately every five soil
gas sampling locations.

2 cc subsampling syringes are checked for contamination
prior to sampling each day by injecting nitrogen carrier
gas into the gas chromatograph.

Prior to sampling each day, system blanks are run to check
the sampling apparatus (probe, adaptor, 10 cc syringe) for
contamination by drawing ambient air from above ground
through the system and comparing the analysis to a con-
currently sampled air analysis.
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All sampling and 2 cc subsampling syringes are decontami-
nated each day and no such equipment is reused before being
decontaminated. Microliter size subsampling syringes are
reused only after a nitrogen carrier gas blank is run to
insure it is not contaminated by the previous sample.

Soil gas pumping is monitored by a vacuum gauge to insure
that an adequate gas flow from the vadose zone is
maintained. A negative pressure (vacuum) of 2 in. Hg
less than the maximum capacity of the pump (evacuation
rate >O.02 cfm) usually indicates that a reliable gas
sample cannot be obtained because the soil has a very low
air permeability.
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RESULTS
A total of 39 soil gas samples were taken and analyzed

during the investigation of the Millcreek site. At six locations
soil gas samples could not be extracted due to saturated
conditions at a depth of less than 1.5 feet. Analytical results
are condensed in Appendix A. :

The results obtained by NUS Corporation, PADER and ERT
(November 1982 through September 1984) from subsurface soil and
groundwater samples suggest that there is widespread volatile
organic compound contamination underlying the Millcreek site. The
greatest density of VOC's were detected in the vicinity of
Marshall's Run in the eastern portion of the site. The
predominant compound detected was 1»£-dichloroethene. Based on
these results it was expected that Tracer Research Corporation
would detect fairly high concentrations of 1,2-dichloroethene and
other volatiles in the vicinity of Marshall's Run, where the NUS
report outlined a groundwater contamination plume. Soil gas
samples taken in the area of the suspected plume did not confirm
the presence of
underlying groundwater or soil contamination or identify a source
of contamination which may be causing the groundwater
contamination.

The soil gas vapor concentrations were much lower than
expected based on the groundwater data collected from previous
investigations. Several factors may be responsible for the low
soil gas values. Several mechanisms decrease concentrations of
contaminant vapors in the vadose zone. Infiltration of clean
water onto contaminated water will cause a contaminant plume to
sink. Infiltration produces a layer of clean water that will
become a barrier to the upward migration of contaminant vapors
preventing them from being detected in the shallow soil gas.
Biological degradation and the natural depletion of vapors due
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diffusion into the atmosphere are other mechanisms to deplete the
concentration of vapors above a contaminant plume. The hydrologic
setting and age of the contaminant plume are probably responsible
for the poor correlation with the data from the previous
investigat ions.

Although the concentrations detected over most of the
Millcreek site were relatively low, the strict adherence of the
Tracer Research Corporation field crew to the Quality
Assurance/Quality Control plan and the standard sampling and
analysis techniques, assures that the data obtained is
representative of the present conditions in the shallow soil gas
underlying the Millcreek site.

The presence of very low concentrations over the entire site
is evidence that degradation, the natural depletion of vapors to
the atmosphere and clean water overlying the contaminated aquifer
impacted the concentrations of volatiles in the shallow soil gas.
In areas where there is significant groundwater contamination,
residual .soil contamination from the source is almost always
detected using the soil gas. The residual soil contamination of a
source that has caused groundwater contamination is often
detectable as far as 5OO feet away from the point of the source.
The fact that no such source was detectable during the December
1987 soil gas investigation is evidence that the mechanisms
discussed above which cause decreased concentrations of
contaminant vapors are the reasons that the soil gas survey does
not correlate with the previous sampling efforts.

TCE Distribution
The highest concentrations were detected at sampling

locations SG-11 and S6-S1 (1 Hg/L). Elevated concentrations of
TCE are apparent in two main areas. One area is centered in the

102670
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vicinity of monitoring wells MW-23, the other near soil gas
samples SG-1O and SG—11. Confirming samples in these two areas
would identify the source of elevated concentrations as either
low level soil contamination, groundwater contamination or a
combination of soil and groundwater contamination.

1,2-DCA/TCA Distribution
Elevated concentrations of 1,2-DCA/TCA were detected in

three main areas. These three areas include the area 'on site in
the vicinity of the test pits and west to Marshall Drive, the
southern end of the estimated DCE plume and down gradient to the
north of the estimated plume. The level of contamination detected
in these areas, O.O2 Hg/L to 4 Hg/L. as DCA or O.008 Hg/L to O.O3
Hg/L as TCA, may indicate either low level soil contamination or

!

underlying groundwater contamination. Further soil and
groundwater sampling would identify the source of contaminant
vapors detected in the soil gas.
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CONCLUSIONS

The results of this survey indicate that there are several
areas containing slightly elevated concentrations of TCE and 1,2-
DCA/TCA. Conventional soil and groundwater samples on site in the
test pit area, within the estimated plume, and downgradient from
the estimated plume would indicate if the elevated concentrations
detected in the soil gas reflect low level soil contamination,
underlying groundwater contamination or a combination of soil and
groundwater contamination.

11
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APPENDIX A: CONDENSED DATA
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REHDV
DfiTE "

REflDV
DflTE " 3/24/88
TIME !i 10:14
SflMPLE TflBLE. ..
flNflLVST:flN=" T BODE
INJECT IONS/SfiHPLE:Rfi=
SflMPLES BETWEEN CfiLIB:CI=
CONC UNITS:CU="
SflM IDX NflME SflM flMT IS flMT SCflLE FflCTOR,—. T _,_.

END OF DlflLOG
FI= 1. FE= 1. f-.H= 0.
PRESS 'ENTER' TO SKIP ENTRV
"ILE HflME=u MILL CP
I ME FUNCTION VflLUE

TT= . 01 TF=!i flZ TV= 1
TT= . 01 TF=H Pfl TV= 1
TT =

PlETHOD NUMBER :MN =

END OF DIftLOG
fiT= 22
OF=18
PT=1888

CHfiNNbL fl INJECT Q3/24/88 18:20:33
flZ 1

MILL CR 83/24/88 13:20:39 CH= "fl" PS= 1.

ILE i- METHOD 8. RUN 1 INDEX i
flNflLVST: T BODE

PEflKtt HREfi£ RT fiREfl|fi!02676

1 188. y= 42 ,- 98921 81 \



83/24/83 10:27:38

1. 23 " :

63/24/88 10:27:38 CH= !iFr PS= ±,

FILE 1. METHOD .0. RUN 2 " INDEX 2

FiNfiLVST: T BODE

PEflK# FiREftv RT flREfl BC :

i 35.191 8, 42 142838 82 :
2 3. 688 8. 55 5582 83
3 1,121 8. 77 1673 81 ;

TOTflL 188. "" 149285 " ; "

CHflNNEL fl INJECT 83/24/88 18:31:26
flZ 1

1. 57
MILL CR 83/24/88 10:31:26 CH= "fl" PS= 1.

ILE 1. METHOD 8. RUN 3 INDEX 3

flNflLVST: T BODE

PEflK* ftREfiS RT flREfl BC

1 100. 0. 42 4118 01

TOTflL 108. 4118 ' ;

CHflNNEL fl INJECT 83/24/88 18:35:14
HZ 1 - ; --
2 . 43 -

2.83

MILL CR 93/24/88 18:35:14 CH= "fl" PS= 1

FILE 1, METHOD 8. RUN 4 INIJEX 4

HNflLVST: T BODE :

:# flREfl^ RT flREfl BC

1 18@. Q. 42 4890 83 -

TOTflL 100. 4890 BR 10267 7
f*% I * *



i. 67

"ILL CR 03/24/88 11:12:24 CH= "fl" PS= 1.

rILE 1. METHOD 8. RUN 5 INDEX 5

flNflLVST: T BODE

PEflKtt flREflX RT flREfl BC

i 8. 62 8. 41 4721 81
f 96. 7 0. 6y ; 736284 08
S 0.962 1.02 7323 05 i ) Of S.
4 1. 718 1. 67 13084 01 rJ-\, It ' V

/ ' ^~ ̂J
TOTflL 188. 761412 ^

CHflNNEL fl INJECT 83/24/88 11:14:30
1 flZ 1

1. 83

MILL CR 83/24/88 11:14:38 CH= "fl" PS= 1.

FILE 1. METHOD 8. RUN 6 INDEX 6

NflLVST: T BODE

PERK# fiKEKi RT flREfl BC

1 8. 611 0. 41 4327 81
2 98. 934 0. 7 7flM=7ifi5 flft
3 0.454 1.03 3215 85 , I) ] J PLU

s- X<H( '/
TOTflL 188. 787607

CHflNNEL fl INJECT 03/24/88 11:15:58
HZ 1

T7Q
1. 83

MILL CR 83/24/88 11:15:58 CH= "fl" PS= 1.

FILE 1. METHOD 8. RUN 7 INDEX 7

RNfiLVST: T BODE

PEflK# flREflX RT flREfl BC

1 2.588 8.25 18736 82
2 1. 824 8. 41 7415 S3
3 34.723 8.7 685642 88
4 1. 665 1. 83 12849 85 j ' ,

TOTflL 108. 723842 fi R i 0 2 6 7 8^ '



i. 69 :

_ Q3/24/88 11^17:53 CH= nfl

FILE i. METHOD 8. RUN 8 INDEX 8

flNflLVST: T BODE :

P£fiK# HREfiK RT flREfl BC !

1 8. 351 0. 41 _..._. 3880 01 :
2 8, 915 u. 63 3738 01 :
3 13.982 0. 86 57021 82
4 _€.276 1. 83 25594 82 ;
•-' i-'S. 717 i. 24 288388 83 ;

7,158 i. S3 291*2 91 |

iOTflL 100. 487885 .

CHflNNEL fl INJECT 83/24/88 11:28:12 \
HZ 1

flNflLVST: T BOUE

0J/24/88 11:128:12 CH= ufl

RUN 9 INDEX 9

PEftKt flREflK RT flREfl BC

1 1. 127 8.41 3851 81
2 4. 417 8.63 15896 82
3 15.353 8.85 52468 82
4 79. 183 1.24 278348 83

108. 341755

CHflNNEL fl INJECT 83/24/88 11:22:83
flZ 1

1. 69 :

MILL CR 83/24/88 11:22:03 CH= "fl" PS

"ILE 1. METHOD 0. RUN 18 INDEX 10

wflLVST: T BODE :

PEflKtt flREflK RT HREfl BC '
.a.« SRI 026 7 9
fi. f,~: 7̂ 7'? SI



5 73.586 1.24 296940/'0P"ô T , _' QcA
6 6, 686 1. 69 26978 01 c.

,_•

TOTflL 108. 403528

HflNNEL fl INJECT 83/24/88 11:24:22
flZ 1

MILL CR 83/24/88 11:24:22 CH= "fl" PS= 1.

FILE 1. METHOD 8. RUN 11 INDEX 11

flNflLVST: T BODE

PEflK* flREflX RT flREfl BC

1 1. 349 8. 41 3821 81
2 11.697 8.63 22122 82
3 5.522 1.83 15637 02 I, I rff
4 71. 321 1. 21 201366 88 ' ' ^^" '
5 18. Ill i. 68 28632 05 o A ** ,,/•\<S> £

TOTflL 108. 2P-317R ^
*

CHflNNEL fl INJECT 83/24/88 11:27:37
flZ 1
. 63

""•-•'—— i I , , - — — -

1.22

MILL CR 03/24/88 11:27:37 CH= "fl" PS= 1.

FILE 1. METHOD 8. RUN 12 " INDEX 12

flNflLVST: T BODE

PEflK* flREflJi RT flREfl BC

1 2. 36 8.41 4378 01
2 4. 78 8.63 8868 61 , 1
3 6.455 1.83 11975 82 L>( -r
4 86.4@b 1,22 168385 @J

TOTflL 100. 185526

HflNHEL fl INJECT 83/24/88 11:29:43
HZ 1



HNflLVST: T BODE

PERK* flREflK RT flREfl BC

2. 492 8. 41 4299 01
2. 597 8. 63 4488 82
2. 496 8. 72 4387 03

4 5.699 _ 1.82 5R~:2 Pj2 : 0 VA^'"/}
5 86,716 " 1.21 149606 03 J /iK ^Jf

N 0- ^TOTflL 188. ; 172524 "" : I' ̂

CHflNHEL fl INJECT 83/24/88 11:31:44" '
flZ -1 ;

MILL CK 03/24/88 11:31:44 CH= "fl" PS= 1,

FILE 1, METHOD 8. RUN 14 INDEX 14

HNflLVST: T BODE -

PEflK* flREflX RT flREfl BH
:

1 12. 089 0. 42 2761 81
2 87.991 8.97 28238 81

[OTflL 186. 22391

CHflNNEL fl INJECT 83/24/88 11:34:88
HZ 1

MILL CR 03/24/88 11:34:80 CH= "flH PS=

FILE 1. METHOD 0. RUN 15 INDEX 15

flNflLVST: T BODE

ftK# HREfl?; RT flREfl BC

1 0.235 0. 41 4485 01
2 8. 778 8. 63 14844 82
3 22.13 8.73 422285 88
4 8.666 1.82 1278986
5 19.849 1.24 262415 82 fl R 1 0 2 6 8 i
fc 28.87 1.7 398167 83



"OlflL 100. 1907833

L fl INJECT 03/24/88 11:39:86
/ __ flZ 1

MILL CR 03/24/88 11:39:06 CH= "fl" PS= 1,

FILE 1. METHOD 0. RUN 16 INDEX 16

flNflLVST: T BODE

PEflKtt flREflK RT flREfl BC

1 0. 265 8. 42 5245 81
2 0.716 0.63 14159 02 • •
3 21.119 0. 74 417431 83
4 8. 66 1. 83 12029 82
5 18.68 1.24 369225 83
6 21.25 1.7 420025 81
7 1.187 2.98 21876 82 .•>
8 36.283 3.67 715591 83 F̂ Z

TOTflL 188. 1376531 _

CHflNNEL fl INJECT 83/24/88 11:44:85
HZ 1

MILL CR 03/24/88 11:44:85 CH= "fl" PS= 1.

FILE 1, METHOD 8. RUN 17 INDEX 17

"'NflLVST: T BODE

PERK* flRERV RT flREfl BC

1 8.281 8.41 5586 81
2 8.733 8.63 1457282 ftR.Q2682
3 21.115 8.73 41377383 R « V U ^ U U
4 8, 742 1, 83 14743 82



1.177 3. 234tf6 B
.883 3.65 7117*2 PR

,
; ' C

TOTflL 188. 1388076

HflNNEL fl INJECT 82/24/88 11:48:58
HZ i

MILL CK 93/24/88 11:48:58 CH= afl!i PS= i.

FILE 1. METHOD 8. RUN 18 INDEX 18

flNflLVST: T BODE ;

PEflK* fiREflX RT HREfl BC

1 0, 581 8. 41 5034 81
2 8,647 0. 63 5686 82
3 14.68 8.71 127181 83 :
4 31.435 1.83 272861 82 ,
5 3.788 1.23 84882 82 ,̂ P
6 42.889 1. 39 378886 83

TOTflL 180. 866378

iflNNEL H INJECT 83/24/88 11:51:81
HZ 1

1,33

MILL CR 03/24/88 11:51:81 CH= "fl" PS= 1.

FILE 1. METHOD 8. RUN 13 IhJDEX 13

flNflLVST: T BODE :

PEflK* fiREfiS RT flREfl BC

1 8. 436 8. 41 5188 81
2 8.513 8. 63 5285 82

-1- 7=Sffi y. 72 121832 03- -L . i •_' '_'

4 27.358 1. 83 287781 82 =
5 3.237 1,23 35885 02
6 43.02 1.33 442831 02
7 7.017 1.67 72228 03

OTflL 100. 1823358 :

HflNNEL fl . INJECT H3/24/38 11:53:44 •

H 1 — — - 6RI02683



•"--- !-* 93/24/83 11:3^4 ̂ t "H= "fl" PS=

FILE 1. METHOD ""8. RUN 28 INDEX 28

flNflLVST: T BODE

IfiK# RREflS RT flREfl BC

1 2. 32 0, 26 :>1924 H?
2 15, 74 0, 71 148727 82
< 24. 924 1. 03 328556 82 \
4 48,816 1,38 4537^5 Hi: , i MfW_-

TOiflL 100. 944922

CHflNNEL fl INJECT 03/24/88 12: 51:̂ 7 \c"/lX' __
r --. • ~ ~ V" \ jtP-

- ' . H£ 1 VjfiVK MfÂ >'
. ̂ .-- 47 8 ;

' ..„
INPUT OVERRflNGE flT RT= 0. 75

MILL CR 63/24/88 12:51:87 CH= "fl" PS=

FILE 1, METHOD 0, RUN 21 INDEX 21

HNfiLVST: T BODE

PEflK* flREflK RT flREfl BC

1 59, 909 0, 42 25284 82 .,
2 40. 091 8. 47 16928 03 - ^

TOTflL 100. 42204

CHflNNEL fl INJECT 03/24/88 12:56:58
1 HZ 1

JTS: . , ££ • t-^
<= — ' ——— 1" — 1723

f ' \̂ <̂ f<^

f j'$

%
i.

^Q
$̂

j

^
— L-~-—-______

10268U
:NPUT OVERRflNGE flT RT= i«



riEsHOjj 0, RUN 22 INDEX 22

flNflLVST: T BODE

fiREflS RT HREfl BC

79.275 8. 42 6661689 82
1,723 0.62 145252 32 '.
8,683 8.T2 57424 83 '
8. 127 1.83 18696 82
1. 378 1, 23 115833 83 i
16.887 3.64 1412367 81 ; _ . _ _ *

TOTflL 100. 8403261

CHflNHEL H INJECT 83/24/88 13:81:57
HZ 1

INPUT OVERRflNGE flT RT= 8.43

FILE 1

03/24/88 13-81:57 CH= "fl" PS= 1,

METHOD 0. RUN 23 INDEX 23

flNflLVST: T BODE

PEflK* HREfiv RT flREfl BC

1 84. 321 8. 42 6154933 82
2 1. 474 8, 61 1875S7 82
3 1, 8.72 72984 83
4 0, 141 1. 82 18388 82
'-> 8.456 1.23 33269 83
6 12.688 3.63 928332 81 r

6_

TOTflL 100. 7299485

CHflNNEL fl INJECT 83/24/88 13:18:82

1,69-

ftR!02685



INPUT OVERRflNGE flT RT- 8,4:

MILL CR 03/24/88 13:18:02 CH= "fl" PS= 1,

,LE 1, METHOD 8. RUN 24 INDEX 24

HNflLVST: T BODE

PEflK* flREflK RT flREfl BC

1 88.364 8. 42 6536866 82
2 2,2̂ 3 8. 73 167128 83 . '
3 1. 2.i:4 1. 22 3218": Fil ^ ̂
4 6, 612 1. 63 433532 01 (̂̂  J
5 i,551 3,65 115738 81 . .fP ^ \

<? \
(OlflL 180. 7464627

CHflNNEL fl INJECT 03/24/88 13:22:43

r LNPUT OVERRflNGE flT RT= 8.44

MILL CR 03/24/88 12:22:43 CH= "fl" PS= 1.

FILE 1. METHOD 8. RUN 25 INDEX 25

flNflLVST: T BODE

PEflK* HREfl/; RT flREfi BC

1 88.672 8. 43 6575232 02
£ 2, 21 8.73 162862 02 ~-*
3 0.083 1.81 6187 82 "
4 1, 256 1.24 33155 02 • '
•-' 6.667 1.63 434352 03 <7 <̂
6 1,112 3. 65 82474 01 MVo

108, 7415322

CHflNNEL fl INJECT 03/24/88 14:14:48 . n0r Q&
__/ RZ i RR|0<iooD

.|__ 24



INPUT OVERRflNGE flT RT= 8.43

MILL CR Q3/24/88 14:14:46 CH= "fl" PS= i.

FILE i. 'METHOD 8. RUN 26 INDEX 26
flNflLVST: T BODE

PEflK# flREfl/i RT flREfl BC

1 75. 476 @. 42 5362634 62
2 1. 867 6. 62 145976 82
3 8.984 8. 73 76331 82
4 8.427 1.83 34153 82
5 7. 677 1.24 600388 82
6 7.248 1. 63 566767 83 . ^
7 6.312 3.66 433564 61 H\* ® ,_ J

r\J efŴ *'
TOTflL 186. 7813731

...CHflNNEL fl INJECT 83/24/88 14:13:56 \ '
1 RZ 1

i. 66

INPUT OVERRflNGE flT RT= 8.43

illLL CR ._ 83/24/88 14:13:56 CH= "fl" PS=

FILE 1. METHOD 8. RUN 27 INDEX 27

flNflLVST: T BODE ;

PEflK* RREfl.i RT flREfl BC

1 73.878 0.42 5885383 82
f 1. 82 8. 63 145887 62
^ 0. 881 8. 73 78285 82
4 -8. 446 _i. 03 35553 62
5 7. 698 1. 24 613223 82
* 7.12 1.63 567224 83 AD in^«,A

S. 155 s. f,fi 649K75 fl-1 AR 102686A


